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" I say, then, in short, that, in an opinion, I look upon its beingf new or ancient, 
and its being singular or commonly received, as things that are but extrinsic to its 
being true or false ; and, as I would never reject a truth for being generally known 
or received, so will I not conclude an opinion to be a truth for being generally known 
or received, merely because great numbers have thought it to be so, nor think an 
opinion erroneous, because it is not yet known to many, or because it opposes a 
tenet embraced by many. For I am wont to judge of opinions as of coins. I con- 
sider much less, in any one that I am to receive, whose inscription it bears, than 
what metal it is made of. It is indiflFerent enough to me, whether it was stamped 
many years or ages since, or came but yesterday from the mint. Nor do I regard 
through how many or how few hands it has passed for current, provided I know by 
the touchstone, or any such trial, purposely made, whether or no it be genuine, and 
does or does not deserve to have been current ; for if, upon due proof, it appears to 
be good, its having been long and by many received for such, will not tempt me to 
refuse it. But if I find it counterfeit, neither the prince's image or inscription, nor 
its date (how ancient soever), nor the multitude of hands through which it has 
passed unsuspected, will engage me to receive it ; and, one disavowing trial, well 
made, will much more discredit with me than all those specious things I have named 
can recommend.*' — Boyle. 
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The first edition of this work was published in 1830, and has now 
almost entirely disappeared. Nor is this to be regretted, for it was 
prematurely published. During the quarter of a century which has 
elapsed since then, however, the author has had very favourable 
opportunities (in a retreat in the Island of Ceylon) of pursuing his re- 
searches, and of testing and developing his views, until now that an 
engrossment with professional engagements of quite another kind, are 
fast driving his most cherished conceptions and results in this field, 
quite out of his head. Not being able to consent to lose what, to 
himself at least, has ultimately proved so instructive, and what he 
cannot but believe will have its place in the future, though probably 
not in connection with a name so obscure as his own, he has com- 
pressed, in the few pages which follow, the heads of his method and 
his principal results — the work no better tha» a mere skeleton, it 
must be confessed, but all the fitter, on that account, perhaps, for the 
fate which immediate awaits it, and, at any rate, all the less costly. 

The Author, for a long time, cherished the hope of leisure sufii- 
cient to enable him to proceed with the construction of the diagrams 
of organic molecules, until, before he closed his labours, he might 
have reached that of some tissue or other. This point gained, 
the conditions of health, and the most probable forms of disease, of 
cure, and of prevention (so far as that tissue was concerned), would 
have immediately declared themselves; and his work, if in any 
measure true to nature, would have been immediately available for 
the relief of suffering. But organic molecules, even when their 
formulae are the same, prove to be so polymorphous, and the methods 
at present in use in the laboratory are so liable to give halves and 
doubles instead of the true weights of molecules, that the inquiry is 
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one of extreme labour and difficulty. It requires the concurrence ot 
manj minds, or at least the stimulus of social regard for its suc- 
cessful pursuit. At all events, except in some hurried notices worthy 
of but little confidence, this the most interesting of all possible pro- 
blems in material nature, has not been even approached in what 
follows. The Author cannot help thinking, however, that there are 
men of such genius all over Europe now devoted to chemical re- 
search, that the structure of some tissue or other would not be long 
in being reached, if the right method of research were taken, and the 
accurate logic and vast synthetic power of positive geometry substi- 
tuted for the vague Pythagoreanism that prevails, which, while 
declining that name, would itself undoubtedly be disowned by the 
Philosopher of Samos. 

The Third Part, which embraces the subject of Psychology, still 
remains in MS., since it is more kindred to the author's present 
duties, and does not run the same risk of being lost and forgotten. 
It consists in the exposition of all the principal phenomena of mind 
by reference to the Tubes Laws of Being developed here in Chapter 
III., as the sole determining causes of their form ; and it will be pub- 
lished as soon as there is the prospect of a few thoughtful favourably 
disposed readers. 

The author deeply regrets, that the existence of a first edition, binds 
him to a Title which^he feels to be presumptuous and offensive, and 
which he has attempted to qualify. 

The philosophical chemist, after perusing the pages now in his 
hands, will perhaps not be unthankful for the Table on page viii., 
which should have been thought of sooner. A second Table would 
also have been desirable, presenting the same agents in positions ex- 
pressive of their mutual relationships. But these are so manifold, as 
to render the construction of such a table (especially on a plane such 
as a page of paper) a matter of very great difficulty. 

Manse of Moffat, Dumfbiessiiiiie, 
March 18^0. 
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^ OF METHOD. 

sophy. Law is a rule or mode of action laid down by intelligence to 
be obeyed and realised by a being or thing which has power or 
aptitude to do so. Although, therefore, the phenomena of nature 
may have been referred to law, and explained in this way, they are 
not finally disposed of when this has been done. They are only 
banded over to the domain of intelligence. They are only confessed 
to be under the rule of intelligence. The material is placed in subor- 
dination to the spiritual; and grant or give an explanation by law of 
the phenomena of nature, it is granted at the same time that in the 
spiritual world, not in the material, the last word of philosophy is to 
be found. And those who practise explanation by law, while yet 
they fail or refuse to recognise an antecedent Intelligence possessing 
power to make laws, do not use the term law legitimately. They 
use it not scientifically, but merely poetically or else surreptitiously ; 
yet not poetically — for the denial of spirit renders all poetry impos- 
sible — and therefore they use it surreptitiously, not by design, 
perhaps, but by fashion, and as usual for the sake of popularity ; for 
explanation of the phenomena of nature by law must always be 
popular in natural science, and will pass for satisfactory with men in 
general, no less than the same doctrine in the social sciences. 

7. But God the Author of all, — Reason knows in her own right, and 
all men believe naturally though confusedly that a spirituai^ world 

IS TUE FOUNTAIN OF THE MATERIAL, AND THAT GOD IS THE AuTHOB 

OF ALL. Reason, therefore, and men in general, accept gladly expla- 
nation by law, though here and there a sophisticated mind limits the 
import of the term when so used. 

8. An opening must also he kept for Miracles, — Explanation by law 
must also be accepted under another limitation. There exists in the 
universe free power. Consciousness bears witness to it in Self And 
its existence either in Self or anywhere it is impossible to explain, or 
to satisfy the demands of reason anyhow, without admitting that free 
power exists in perfection in Him who is the Author of all — God — in 
whom it has just been seen that philosophy must find its last word, 
in so far as the study of phenomena is regarded as the study of laws. 
Now, of a free Power the characteristic is to originate acts which may 
be both new and singular, and under no law but that of liberty. Such 
acts, therefore,^ and phenomena expressive of them, we are to expect 
in nature if nature be fully a manifestation of its Author. Yet, this 
under two conditions : — Firsts we are to expect them sparingly : for if 
in His ordinary providence the Creator put forth his free power from 
day to day in accomplishing new and singular acts, there would be 
no place for wisdom in man ; experience would only deceive ; fore- 
thought would be folly ; and all science would be impossible. Whilst, 
therefore, philosophy leads us to regard the occurrence of such new 
and singular acts of the free power of God, as necessary in order to 
render creation fully expressive of the Creator, it leads us also to 
expect them but rarely ; and, therefore, to find them bearing some 
name expressive at once of their rarity and singularity, such as the 
term " miracle," which has now supplanted every other, though it be 




OF METHOD. 3 

of merely subjective import, and every way inferior to such a term 
as " sign." 

9. Law and Mv'ocle are eqxmlly proditcts of God's Essential Attributes. 
— ^But, as of all laws, so of all miracles, it is to be uniformly held, 
whatever their singularity, when viewed in reference to the ordinary 
course of nature, that they can never contradict the essential attri- 
butes of Him who is their Author. Within the compass of these 
attributes the whole of creation — that which is miracle as well as 
that which proceeds uniformly and by law — must be included. And 
on this we build, our method so far as it differs from the popular 
method, commonly called the inductive. Availing ourselves of what 
all believe, who believe in Grod at all, it becomes possible, by a 
reference to the doctrine of causation, to obtain information as to 
nature just where observation fails, and where light from some other 
source is needed. 

10. Creation must he eocpressive of God's Essential Attributes, — Thus 
it forms our very conception of the relation of cause and effect, that 
an immediate effect shall contain or be impressed by the character- 
istics or attributes of the cause which produced it. Nature, therefore, 
if God be its Author and cause, must, at least in those primary ele- 
ments to which He, by an immediate forthputting of his will or power, 
awarded existence, be impressed or sealed by his essential or onto- 
logical characteristics or attributes, in so far at least, as it belongs to 
creation, as an effect, to receive and bear the impress of the Creator 
as its cause. And hence, since the essential attributes of God are 
among the most certain of all truths, being given by pure reason it- 
self, we may, to a certain extent, proceed from the Creator to the 
creation, as in the ordinary course of legitimate discovery ; that is, 

FROM THE KNOWN TO THE UNKNOWN. 

H. Power, Unity, Immutability, to be looked for in its Eirst Elements, 
— By universal consent it is agreed that, in the Author of all — the 
Being of beings, the Cause of causes — these attributes exist, and that 
in perfection, — 

1. Power. "^ 

2. Unity. >• Intelligence. 

3. Immutability. ) 

These, therefore, though in finite measure, we may expect to be im- 
pressed upon the first elements of creation, and to characterize them. 
And now, therefore, adopting the history of philosophy as the sum- 
mary of what observation has given to mankind, let us search and see 
whether it be not possible to find, by the aid of this principle of choice, 
from the most remote antiquity all down the stream of time, a theory 
of nature which will explain the various phenomena with which modern 
science is conversant. 

12. No Construction a priori should be attempted, — To history, to 
biography, to testimony, to the use of the senses, at all events, we 
must have recourse. It is not possible that, by any process of reason- 
ing, independent of observation, the transition can ever be made from 
the Creator to the creation — from God to those works of His which 
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actually exist in detail. The worlds which an infinite Intelligence 
may create are themselves infinite. God, considered in his Intelli- 
gence, is the Creator, not merely of this world, but of all possible 
worlds ; for all possible worlds necessarily present themselves in th& 
infinite perceptivity of the Divine mind when any one is thought of. 
Before existence could have been awarded to an actual world, such as 
this of ours, there must have been in the creative mind an engage- 
ment of some other attribute than mere intellect ; for this world of 
ours is a dynamical system, to say the least of it. This world 
embodies power, or has power in it ; and, before existence could have 
been awarded to it, there must have been a forth putting of power by 
God. But, in God, who is at once omnipotent and intelligent, power 
and will must mean the same thing. In the creation of the world, 
therefore, there must have been the forthputting of the Divine, the 
Almighty will. But the movements of an almighty will are essentially 
free. They are, therefore, in their very nature, not deducible by man. 
Never by dint of mere reasoning can we possibly ascend to the dis- 
covery of particular volitions in God ; and, therefore, never to the 
discovery of a particular creation. It might, perhaps, be said that, by 
an adequate Intelligence, all possible creations are discoverable, if 
eternity were allowed as the time for discovery. But, as to any one 
actual world, the product of the free will of an Almighty Being, even 
though its contents amounted to no more than a single star, nay, a 
single atom, it is absolutely impossible for the highest archangel, nay, 
for another God, if there were more than one, to discover the form 
and potencies of that atom, otherwise than by being allowed to ob* 
serve them, or to listen when he was told them. The will of every 
individual, in its very nature, keeps the intelligence of another at a 
great distance from its particular volitions ; and the will of God, in- 
asmuch as it is absolute and almighty, and is, in an equal degree, the 
fountain of all possible worlds, is absolutely unsearchable and private, 
until he is himself pleased to manifest or make it known ; and, there- 
fore, any actual world, as, for instance, this that we belong to, must 
be given — must be laid down before us — ere it possibly can be known. 
It cannot be reasoned out. The conditions of its existence render a 
transcendental method of discovery wholly impracticable. Say that 
the principles of optimism are sound, still they can give no positive 
results in Physics. They are of avail only in Theodicy. Our method 
gives us a standing-place from which to investigate and observe the 
actual, but not an organon available for the construction of the actual. 
It does not give an eye, it only directs that eye which God has given. 
It is, indeed, rather a principle of criticism than of discovery. Yet it 
is not an unimportant principle. It is, on the contrary, one which, 
to us at least, appears to be indispensable to the restoration of science 
to the dignity of philosophy, from which, in all except in name, it has 
of late so sadly fallen. 

13. But the Senses require to be Supplemented by Reason, — Very much 
has, indeed, been written, especially in the English language^ with a 
new to persuade the public that the true and only safe method of in- 
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terpreting nature is purely observational and inferential, and neither 
needs the lights nor runs the risks of building in any measure on the 
original or a priori contents of reason or intelligence. We are almost 
everywhere told, that whatever is Concluded from an observation, if 
it is not contained in that observation, and merely obtained from it as 
a generalisation, is not legitimate, and ought to be repudiated. All 
besides is characterized as hypothesis, a term to which a stigma is 
attached. But, with all its logical beauty, such a conception of a 
purely observational method is nothing better than that which it con- 
demns. It is nothing better than a mere hypothesis. It has never 
yet been acted upon, nor, indeed, ever can be. " The soul that rises 
in us our life's star" is quicker than the prison house which is ap- 
pointed to confine it for a time. The mind moves fisuster than the 
muscles. Even the eye lags behind the thought ; and its highest office 
is to be the fag of the will. Hypotheses are imminent in a mind 
placed as ours is in darkness. They are unavoidable. They are neces- 
sary. Observation, experiment, travel, all that is commended in our 
day, there ought to be, there must be, and the more the better. 
But the pure analysis of a phenomenon, along one straight unbroken 
line of observation, is utterly impracticable by man. For one thing 
in an object that is seen, there are ten that lie concealed, or pass un- 
observed. And even though all that are there could be seen, man 
has not logical power enough to digest them, without borrowing from 
the contents of reason. The logical powers, even when aided by all 
the perfection men ts of the calculus, begin to fail, when as yet there 
are even no more than three separate elements or considerations in 
the problem to be solved, while the simplest phenomenon of nature 
involves at least a score. There must be hypotheses in science, as 
there always have been, and are now, in this age of their formal re- 
pudiation — more, perhaps, than there ever were before. 

14. The Danger of Hypotheses, — ^It is not the mere existence of 
hypotheses that is to be deplored, but it is the facility of their con- 
struction and their pretensions in undisciplined minds. One may 
form them by the dozen in a forenoon and not be much exhausted 
after all. And yet no sooner is one formed by an undisciplined mind 
than it proceeds to take possession of the field of inquiry, and to urge 
its claims to belief with all the warmth that would be due to the 
actual voice of nature, were she to repeat herself legitimately by way 
of echo in the observer's soul. Hence the danger of hypotheses. 
And hence the value of any method which, while it allows what can- 
not be prevented, has also the means of controlling hypotheses, and of 
rejecting them by exclusion ultimately all save one. And such do I 
conceive that method in good measure to be, which views nature not 
merely as a phenomenon or aggregate of phenomena, but as a pro- 
duct, a creation having for its Author and Cause a Being of whom 
power, unity, and immutability, along with intelligence in perfection, 
are characteristics or attributes. 

15. Apology for Laying the Basis of Philosophy in Religion, — ^Is it 
said, that in grounding upon the existence of an intelligent Author of 
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nature, I am building my entire superstructure upon that which is of 
all things the most difficult to be granted, I answer the objector, 
whatever his views in theology, that still I am free to postulate it, if 
progress be impossible without it, -and that he ought to grant it to me 
at least, as " an unknown" or symbol. For this, I quote the practice 
of the mathematician as a precedent. Of all reasoners the mathema- 
tician is the least faulty ; and as he, by laying down for his construc- 
tion something which is at first merely useful, is often able, by con- 
sidering the conditions of the problem to be solved, to light it up into 
a reality of a definite value, so may not I, with the leave of all, whether 
believers in God or not, assume the name and attributes of God, if I 
find them necessary or even useful ? Perhaps to him who is at present 
no believer, the result of our inquiry may be to light that name up 
into a reality; which, could that only be done, it were of comparatively 
little consequence whether anything else in this volume were accepted ; 
for certainly the first and the indispensable condition to the well- 
being of man is, that his heart be right with his God ; as that of the 
well-being of philosophy is, that it find both its first and its last 
words, its Sabbath and Haven in God. 



CHAPTER II. 

THE MEDIUM OF LIGHT. 

16. The Error of the Eleatic School. — The method which we propose 
consists in the equal use and friendly co-operation of reason and of the 
senses. And here let us notice two systems of philosophy, the one 
great in ancient times, the other great in our own, which owe their 
existence to the disruption of this method, and the adoption in the 
one case of reason as the sole informer, in the other case, of the senses. 
By one school in ancient Greece the senses were disparaged, and 
reason alone held to be trustworthy in laying the grounds of science. 
And hence, the disciples of this school were thrown into conceptions 
of power, immutability, and unity, from which they could not again 
emancipate themselves. The descent from unity to multiplicity, and 
consequently from God to nature, was found to be impossible, and 
thus there opened up the sublime abyss of the Eleatic school — so 
often reproduced under a variety of forms in later and even in mo- 
dem times. 

17. The Error of Modem Materialism, — In other days, and by other 
schools again, the informations of the senses alone are listened to, and 
then men of science become so impressed by the fact of the multiplicity 
and variety, which nature exhibits on all hands, that the conception 
of an original identity in the first elements of nature, proves distaste- 
ful ; and when they think of carrying up their thoughts from the 
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material to the spiritual, from nature to God, there appears to be be- 
tween them a great gulph fixed, which it seems as if even Providence 
could not pass over. God appears to be so isolated and disconnected 
with all besides, that He is easily forgotten, disregarded, denied. All 
is held to be material, mechanical, fatal. The term law is retained 
in discourses upon nature only surreptitiously, for science has denied 
its legitimacy. And such is the nowise sublime abyss of the 
materialistic school of the nineteenth century, that which unhappily 
rules in physical science amongst us. 

18. The Strange State of Chemical Theory, — Corresponding to this 
state of things in philosophy, there is also in the molecular science of 
the day the holding of multiplicity up to the extent of maintaining, 
that instead of one primary element, there are some sixty elements, 
respecting which it is believed, that although they all agree in being 
heavy, extended, molecular, and actuated by attractive and repulsive 
farces of the very same kinds, yet are they so absolutely different and 
distinct from each other, that in no circumstances whatever, not in 
the lapse of millions of ages, not under any possible changes of pro- 
longed action or of temperature, is it possible for any transmutation 
to take place among them ! In a few chemical works we do indeed 
meet with cautions as to holding these sixty substances to be elemen- 
tary on some such grounds as, that the only evidence we have that 
they are elementary, is the accident that the chemist of the present 
year cannot decompose them, from which, certainly, it by no means 
follows, that the chemist of the year 2000 shall not decompose them, 
nor that nature may not have been decomposing and recomposing 
them from the beginning of time, even as she has been swinging the 
planet Jupiter round the sun, a feat for which the chemist of the pre- 
sent year is by no means equal. It may be even said, that in the 
most recent and respectable chemical works, the possible decomposa- 
bility of the greater part, if not all the elements except hydrogen, is 
insinuated. But this is only said as a saving clause. Woe to the 
young chemist who would venture a step farther. And if any geolo- 
gist should dare to hint that what is now silica, may (although many 
millions of ages ago), have been alumina, or any thing else but silica 
for ever, not even the good name of a Sir Charles or a Sir Roderick 
could save him. It is positively laid down as the alone authorised 
ground of scientific speculation in our day, that the material system is 
composed of a multiplicity of elements of unknown multitude, but of 
which there are some sixty, more or less, in our little planet, which, 
from the beginning of time, or haply, from all eternity, have been 
each one of them just what they are now ! There is nothing in the 
quicunque vuU of' the ancient church respecting the spiritual world, 
which is laid down more dogmatically, or with sorer penalties on 
misbelief, than is this in modern science. 

19. Hiere is a hope of Something Better. — Scotland, always heretical, 
has indeed been backward to believe, and forward to break off* from 
this doctrine, otherwise catholic. T. Thomson (who is to Scot- 
land in the chemical sciences what T. Reid is in the intellectual), in 
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his review of the opinions of philosophers respecting the ultimate ele- 
ments of bodies (First Principles, p. 80), after noticing the opinion 
prevalent in the eighteenth century, that matter was even physically 
divisible, ad infinitum, goes on to say : " Leibnitz, on the other hand, 
adopted the opinion, that the ultimate elements of bodies are atoms, 
and to obviate the mathematical objections of those who had em- 
braced the doctrine of the infinite divisibility of matter, he considered 
these atoms as unextended ;" and after showing how this was followed 
up by Boscovich, the Scottish chemist says : " With respect to the 
notion entertained by Boscovich, that the ultimate atoms of bodies 
are homogeneous, we are incapable of deciding whether it be well or 
ill founded. It is not likely that any of these ultimate elements has 
ever come under our inspection. All our simple bodies are most pro- 
bably compounds. It is possible that the ultimate elements of bodies 
may be very few." And since the time when these words were pub- 
lished, other Scottish philosophers have affirmed this view more posi- 
tively. But that only for their own misery. The voice of the 
chemical world, upon the whole, is this : " We will make no change 
in our belief in the sixty, but in our laboratories at the instance of 
our own eyes, as witnesses of a transmutation of elements actually 
accomplished." Now this is all very well, if chemists, when saying 
so, are content to regard their pursuit as an art merely, and not a 
science, as indeed chemistry was in its rise, and was long held to be. 
But if chemistry is to have the rank assigned to it of a science of 
nature, surely the logic of the laboratory must enlarge itself a little. 
Not but that Protagoras and his fellow sophists, in the age of Pericles, 
did indeed maintain that man was the measure of all things. But it 
may be fairly questioned, whether Protagoras ever dreamed in his phi- 
losophy of such a product of it as this, that because at a certain mo- 
ment of time, viz., this particular day of ours, philosophers can hold the 
tongs and blow the fire, neither better nor worse, but just so well as to 
give, say just fifty-nine or sixty- three different substances which he 
cannot at this particular moment resolve into others, therefore these 
fifty-nine or sixty-three are the very elements out of which the matenal 
universe is composed ; and in all speculations as to the origin and sub- 
sequent history of our planet, we are safe in taking for granted that 
the fifty-nine or sixty-three have always been just as the chemist of the 
present day fancies or finds them to be ! Protagoras, we think, would 
have been startled at so bold an inference, and if it had been pro- 
posed for his belief, would have made a step towards Pyrrho, and have 
called for a suspension of the judgment on such a dogma. 

20. Heraclitus and Faradat^, — Especially if, as is likely, he was ac- 
quainted with the magnificent conception of Heraclitus, that all nature 
is in a pori or current pursuing two parallel but opposite courses ; that 
of the odrj icaro), which gives substances of still increasing density from 
elemental fire down to the most solid concretes ; and that of the av odi/, 
which takes up the concrete products of the 68t) Kano, and while carry- 
ing them onward in the course of nature resolves them into lighter 
substances, and delivers them up at last as elemental fire, again to 
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enter anew and again to make the beautiful tour of nature. Marvellous 
anticipation this surely, of Heraclitus, and that on the grandest scale, 
of the most improved conceptions of our own times as to the form of 
the forces, by which the course of nature is wrought out and sustained, 
nay, even of the technical terms which have been invented only the 
other day by the most gifted of living physicists, to express it ! for the 
odrj KOTto and the &v6bri of Heraclitus, what are they in English but 
the catode and the anode of Faraday ? Nor is the agreement verbal 
merely. The conception of the ancient Greek is that of two grand 
forces in nature, the one (the anode) subliitnating matter, the other 
(the cathode) condensing and solidifying it. Now, while the force of 
polarity has of late been shown to extend all through nature, it forms 
one of the finest discoveries connected with the galvanic current that 
caloric, that is, the force whose special function is to vaporise or sub- 
limate, is poured forth at one pole, while the other remains cold and 
suitable for condensation, thus realising the conception of the dark 
Ephesian in such an early age, as to invite to the inference, that surely 
science as well as religion has its prophets. 

21. Reason leads us to anticipate a Mother Element — But to apply 
our method, and to make progress, thankful that the doctrine of a 
multiplicity of elements is now in its grand climactric, for there 
seem to be just sixty- three elements, let us remark, in opposition to 
it, that the only conception which satisfies reason without being dis- 
pleasing to the senses, as to the ground of physical science, is that the 
mundane system has for its basis and material, some one kind of sub- 
stance very much divided though not infinitely divisible. To argue 
this point is unnecessary, because every one of philosophical habits of 
thought, feels at once that in order to construct a pure science, and to 
get rid of collateral hypotheses for ever intruding themselves as we 
proceed, the original data or postulates ought, if possible, to be 
homogeneous. And of this state of things the most eligible con- 
dition obtains, when these homogeneous data or postulates are also 
all identical, or the duplicates of each other differing only in their 
relations in space and time. Now, to such a condition of the universe, 
when viewed at the fountainhead, our method leads us ; for as that 
method regards nature as the creation (or product at once in difference 
and agreement) of One almighty, immutable, identical Being, it leads 
us to the conception of a mother element which shall manifest multi- 
plicity to the utmost, and yet be one as a whole, that whole composed 
in detail of parts or particles, all of which shall be identical and 
immutable. But for a reason which has been already assigned (12), 
let us not attempt to deduce the elements of creation, by reasoning — 
let us rather appeal to observation, which is alone safe. 

22. Hydrogen is not the Mother Element, — What then, of all things 
which fall within the range of our observation, looks as if it were the 
first of created things, the most immediate product of the Divine 
power ? Or to put the question in a form more in keeping with the 
fashion and spirit of our times. What in the last analysis do we arrive 
at as the substance or medium in which matter seems to find its limit 
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on the side of tenuity, or if you will— of zero t To this, the chemist 
is plainly disposed to answer that it is hydrogen gas. Great pains 
have long ago heen taken in England, and more lately on the Con- 
tinent, to ascertain whether the equivalents of all bodies be not 
multiples of hydrogen — an inquiry which plainly points to some such 
conception as that the atoms of all other bodies may possibly consist 
of undccomposable molecules of hydrogen grouped together. But it 
has boon, by no means proved, that the equivalent of hydrogen is 
related to the equivalents of other bodies in this way. It measures 
many other equivalents, but not all. Nor is there any such pre- 
eminence in the position of hydrogen in nature as would invite or 
even justify us in selecting it as the grand element of nature. Hydro- 
gen is, indeed, the lightest of all the ponderable bodies of the 
laboratory ; but nature, instead of preetenting this substance to us as 
the mother element, almost declines to present it to us at all. No- 
where in the repose of nature does free hydrogen exist. In the 
volcano and the laboratory of the chemist alone is it to be found ; and 
there, when free or alone, instead of appearing as a primal or genetic 
element, it always appears as a product or educt of another sub- 
stance, viz., water, whence also, to all appearance, both plants and 
animals have it. In a word, wherever hydrogen makes its apparition 
in nature, there is evidence that water has been before it. Into water 
also it reverts, as often as it meets either in the nascent or in the 
fiery state with oxygen. 

In opposition to such views, it will no doubt be said that hydrogen 
forras a ninth part of the entire ocean, and of all waters ; and that 
the quantity of it in permanence on the terraqueous globe, therefore, 
is immense. But, in such an inquiry as we are now entering upon, 
the most accurate limitation and adjustment of inference to evidence 
is indispensable. And when this is done in the present case, it will 
be found that it is only popularly, and not with logical accuracy that 
the affirmation can be made, that either hydrogen or oxygen exists in 
water. What there is evidence for is this, but for nothing more, that 
water may, in certain circumstances, be changed in hydrogen and oxy- 
gen ; and vice versa that in other circumstances hydrogen and oxygen 
may be changed into water. It is fully ascertained in the natural or 
chemical history of an atom or element of water, that at one moment 
it is an element of water, the next, oxygen and hydrogen, and the 
next, an element of water again, and so on, to any number of suc- 
cessions that the chemist pleases. But this is all that has been ascer- 
tained ; and the discovery is such that the successiveness of the 
phenomena is one of their essential features. There is no evidence 
that the liquid element is oxygen and hydrogen (as known when 
separate) united, at the same time that it is water, but much against 
such an inference. And unless it be the aim of science to excite (as 
it really is to eliminate) wonder, their identity should not be lightly 
affirmed. Taking aq as a symbol for an element of water, all that 
has been proved by chemistry is that aq=ho, not that aq is ho. 
It has only been proved that when aq disappears, no appears, and 
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when HO disappears aq appears. To affirm on the evidence we pos- 
sess, that AQ is HO, or that ho is aq, is much more unwarrantable 
than it would be to affirm, under the first proposition of mechanics, 
that the diagonal in the parallelogram of forces is the two lateral forces 
into which it may be resolved, or of which it may be the resultant. 
If, indeed, a butterfly could revert into a caterpillar, as a caterpillar 
rises into a butterfly, to affirm that aq is ho, is almost if not quite as 
bad as it would be to affirm that a caterpillar is a butterfly. Not the 
verb tSy but becomes, is that which the evidence sanctions. It is cer- 
tain that the same matter may be obtained either as aq or as ho. 
But everything indicates that aq and ho are different forms of the 
same matter. And upon the whole, the claims of hydrogen to be re- 
garded as the grand element of the material economy are very slender. 
But ifnothydfogen, what theni 

23. The Medium of Light is the Mother Element, — Leaving the fa- 
vourite of the chemist, it may, in answer to the question, What is 
the mother element? be affirmed that the deep thinking memorable 
men of all ages and nations, from the venerable poets and philosophers 
of ancient Asia and Greece, down to our own contemporaries (who 
may be said to be unanimous on this point), hold out to us as the finest 
of things, and that in the visible world which touches the spiritual, 
or, if you will, the zero, most nearly, a universal aether, the medium 
of light. So nearly, indeed, does the aetherial appear to touch on the 
spiritual, that, perhaps it may be said of it that by no observer of 
note has it ever been affirmed to be simply material, while by many 
it has been held to be spiritual, and even divine. It was the original 
Zeus of the ancient Greek, the foremost object in his thoughts, down 
to the age of Zeno, while to our own great poet it was no. less than 
the power addressed by him as — • 

" Offspring of Heaven first-born, 
Or of the eternal coeternal beam, 
May I express them unblamed." 

Only a few moderns have resisted the oether, and that chiefly from a 
concern for the stars. They have been altogether averse to admit 
the existence of anything into the celestial spaces, lest it should stop 
the planets in their orbits. But light — the medium of light — is there 
at all events, and cannot be got rid of. And this fact surely ought 
to calm their apprehensions, especially when it is considered that no 
inference whatever can be legitimately drawn, as to the effect, upon 
the planetary motions of a medium in which they are destined to 
move, unless the structure of that medium is given along with its 
existence. This the recently discovered phenomena of electro-mag- 
netism fully warrant us in affirming ; and, indeed, without the aid of 
such new lights, or of more refined observations than those of the 
mountain shepherd, or the back-woodsman, who may have watched 
the progress of a blaze on the heath or in the forest ; for they have 
often seen that instead of being resisted or driven to leeward by the 
wind, the fire keeps rushing up towards the wind's eye — the inertia 
of the air being less powerful to stop than its chemical power to urge 
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the flame to motion. The asther, far from necessarily obstructing or 
retarding the planets, may be imagined to be of sach a structure as 
shall both rotate and revolve them. Bat with such points we have 
nothing to do here, nor need we dwell longer on the astronomical 
difficulty implied in the existence of an aether, since it may be safely 
stated to be now the general creed of men of science, that an asther 
does exist, and that the planets must take their chance. 

24. This Medium exists on the Middle Ground between the Spiritual and 
t/ie Material. — And may we not add, that light is generally allowed 
to be intermediate in its nature between spirit. and body according to 
the popular conception of these two classes of beings. Thus, on the 
one hand, its elements are affirmed to be imponderable, and, there- 
fore, so far at least in relation with spirit ; while yet, on the other, 
they are affirmed to possess inertia, and, therefore, so far at least, in 
relation with body. As to their elasticity, which is generally held to 
be their most eminent characteristic, tha't property says nothing as to 
their relationship whether to spirit or body ; for elasticity, considered 
in itself, is nothing else but the action or manifestation of a self-preser- 
vative power in the being or thing which displays the elasticity ; and 
this disposition, so far as is known, belongs equally to the objects of 
the spiritual and tliose of the material world. If it be said that the 
phenomena and laws of light may be better referred to polarity than 
to a merely mechanical elasticity, so that not elasticity but polarity, 
or at least a peculiar aptitude for it, is to be affirmed of the etheriid 
medium, the question remains where it was ; for we are too ignorant 
of the nature of polarity to define or limit in any way the sphere of 
its possible manifestation, or even to speak of it in contrast with the 
action of an intimate elasticity. Upon the whole, it may perhaps be 
laid down as the general doctrine of our day, held equally on the 
strength of the actual observation of phenomena and of the traditions 
of all philosophy^ that a universal aether or medium of light and dark- 
ness, of radiant heat and cold, and of chemical action exists, and that 
it cannot with propriety be called simply material (since its particles 
are not ponderable), although it is certainly allied to matter (since its 
particles possess inertia). While as to its relation to spirit, the taste 
and fashion of our times have not entertained the inquiry, though, 
without denying that the relation may be very intimate. 

25. It may possibly supply Substance for both Worlds. — But if the 
aether exist at all, it is certain that it fills the celestial spaces, fills the 
universe, all the stars being bathed in it, invested by it, revolving in 
it. K there be an aether at all, it is the grandest of all created things, 
both in vastness and in fineness ; and although in perfect keeping with 
the analogy of nature, we might conjecture that it was the general 
vapour of the concrete bodies, the suns and stars which it invests, yet 
with still greater legitimacy may we conjecture it to be the mother 
element,, by condensation of which, in particular regions of space, 
existence has been awarded to concrete systems or special worlds. 

Its every feature invites us to inquire whether its particles may not 
stand related to all that we know of chemical substances, as the least 
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parts of which their molecules are composed ; nay, more, whether the 
medium of light maj not also be the mother element of the created 
spiritual as well as of the material system ; for that spiritual natures 
or spirits are substances as well as material natures or bodies, will not 
and cannot be denied by any one who believes in their existence at all. 
And, therefore, there is nothing in the nature of things to foreclose the 
inquiry whether the Creator may not have made use of one mother ele- 
ment as the substance out of which primarily both spirits and bodies 
were to receive their being or substance. In reference to this matter, 
indeed, the popular mind in our day exhibits a very strange state of 
opinion. The materialist will hear of nothing but this, that mind is 
merely a phenomenon, merely a function of organization, and, there- 
fore, that as to substance there is none in the universe but that which 
is material. He who believes in the soul, on the other hand, as that 
which is not to be explained by matter, and which is superior to 
matter, as if the better to secure its title to spirituality, often goes so 
far in his negations respecting it, that its existence becomes quite incon- 
ceivable as anything else than that which the materialist holds it to be. 
Our better part comes to be to him no more than " airy nothing," 
having the human body as a local habitation, and ^^ soul" for its name; 
after which, some sixpenny alphabet of physiology is enough to make 
it questionable in his mind whether it be capable of separation from the 
body, or of surviving its dissolution. Thus both extremes meet ; one 
in the daring belief, the other in the fearful apprehension, that all is 
over with man when this life is over ; a tenet this which, more than 
any other that can be thought of, is destructive of all that is exalted in 
humanity and in the prospects of society. To avoid this evil, there is 
no way but to grant to the soul, along with thought which is its cha- 
racteristic, those other conditions under which alone finite existence 
is conceivable by us, that is to say, substance and place. Now this 
has been done, and this is all that has been done, in supposing that 
the aether may supply substance for the being of spiritual as well as 
of material things. Place is indeed often denied of the soul, and the 
diflBculty has been got over by a beautiful poetical evasion, viz., " the 
soul is its own place." But whatever may be the meaning of that, 
let any man consent to ask himself what he is thinking about, when 
he is in successive moments affirming the being of the soul, and deny- 
ing a place to it, he will find that he is dealing only with words. 
Is it said that all place, all space is questionable ; be it so. That 
questioning extends equally to body as to spirit. Let the externality 
of space be denied, still, spirit remains in possession of as good ground 
to stand upon as body does. Here is no danger. There is danger only 
in granting a place to body as a condition of its existence, and in denying 
it to spirit. This is a tenet, indeed, which either inconsiderately or 
surreptitiously, if not openly, confesses materialism , for this must be its 
landing place. It is true that thought refers itself to time, as in some 
sense its place ; but a thinking Being cannot be conceived, and therefore 
cannot be believed in as a reality, if excluded from all space, or other- 
wise than in some place, though not necessarily confined to any. 



14 THE MEDIUM OF LIGHT. 

Without prejudice, therefore, let us proceed to inquire into the etheri 
and the possibilities that may be in it, and, when necessary, apply 
our method to it. Let us regard it tentatively as the mother ele- 
ment, to which all finite beings and things are to be referred, as 
the subfltance of which they may possibly consist, or out of which 
they may possibly be constructed by omnipotence ; for it is certainly 
a groat rule not to multiply causes in vain; ^< and more is in vain 
(says Newton, when laying down the rule) when less will serve ; 
for nature is pleased with simplicity, and affects not the pomp of 
superfluous causes." And, again, more specially in another place, 
this greatest of physicists puts the interesting query, " Are not gross 
bodies and light convertible into one another, and may not bodies re- 
ceive much of their activity from the particles of light which enter 

into their composition ?" " The changing of light into bodies, 

and of bodies into light, is very conformable to the course of nature, 
which seems delighted with transformations." — {Opt., Qu. 30). Now, 
this is a hypothesis so beautifully simple in itself, and so respectably 
supported by authority, that it ought certainly to be fairly elaborated 
and applied to modern science before it be abandoned, and more com- 
plicated hypotheses resorted to. 

20. T/ie jiiltherial Elements are identical, indestructible, indivisible 
forces^ inconceivably minute, — Observation, then, which is always to be 
looked to in the first j)lace, gives this for certain, that the aether consists 
of separate elements, or little particles, inconceivably minute indeed, 
yet each of them truly a substantial or real thing ; and may we not 
safely add, sxd generis ; for the tetherial elements, as has been shown, 
are certainly not to be called matter or body, while there is no one to 
call them spirit. Now, to this grand datum of observation, the mi- 
nutely divided character of the aether, and the singularity of the sub- 
stance which its particles consist of, let us add the conceptions which 
our method supplies, and we shall obtain a definite hypothesis as to 
the constitution of the ajther which, by an appeal to nature, wiD 
admit possibly of verification, and, therefore, of acceptance, as the 
ground of science, or of rejection from the region of the real. 

Thus, from the attributes of the First Cause (11), it follows that the 
elements or particles of the aether are to be expected — \mo, All of 
them beings or things of power, powers, or forces ; for they are the 
immediate creation or effect of a Power which is purely and abso- 
lutely power. The law of casual continuity, therefore, leads us to 
infer power as an eminent characteristic of the aether also, both in its 
elements and as a whole. 2 Jo, Each aetherial element is to be expected 
to possess indivisibility, and all of them to be identical with one 
another; for when unity, however absolute, is to be repeated or 
imparted to multitude, it can only be done by imparting indivisi- 
bility to the unit and identity to all. Ztio, All the aetherial elements 
are to be expected to be self- preservative, permanent, or indestructible ; 
for this is the normal expression of immutability in the producing 
cause — the immutable Creator. 

27. They may be called Elementary Forces, and represented by ©. — 
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Adopting, then, from the history of philosophy, as the storehouse of the 
observations of thinking men in all ages, the aether or setherial medium, 
light, or the medium of light, we propose to inquire whether there be 
not good evidence that it is the " offspring of heaven first born," and 
the mother element of all created things. And here let us repeat 
that, according to the evidence and our conception of the views 
which have been generally held respecting the aether, it is merely to be 
affirmed of its particles that they are real or substantial. It is not to 
be affirmed of them that they are material, any more than it is to be 
affirmed that they are spiritual. They cannot be called material^ be- 
cause they are imponderable ; nor have they, according to the best 
conceptions that have been formed of them (Leibnitz, Boscovich), a 
limited magnitude or form, but are merely centres of force — a force 
which is indefinitely extended, though rapidly decreasing from their 
centres. Nor can they be called spiritual, if by spirit is to be under- 
stood that which is capable of thought and feeling, and possessed of 
liberty or auto-kinetic power, independently of all external relations. 
If a name be asked for them, it might be said that, but for the dis- 
favour in which the term is held, they might very well be named 
monads, a term sanctioned by Pythagoras among the ancients, and by 
Leibnitz among the moderns. This term has, however, been prosti- 
tuted in modern times by inconsiderate naturalists. We are, there- 
fore, left without a fitting term for the aetherial elements ; nor shall 
we now propose a new one ; but, since it is only by their action as 
forces that they produce any phenomena, or become cognizable by us, 
we will generally, in the sequel, call them elementary forces, or, more 
shortly, " forces," adopting as their symbol the figure ©, which, being 
already in the hands of the printer, as the astronomical sjnnbol for 
the sun, and showing itself to the eye to consist of a point with a 
circle round it, is very convenient for representing a centre of force 
(attractive), with its atmosphere or atomosphere, of force (repulsive) 
around it — " an atmosphere of caloric around it." 

28. The Elementary Forces are the Minima Natures, — What the powers 
are in the individual aetherial element, considered as existing alone, we 
have no means of knowing, nor, indeed, of conceiving. In that case 
they must be rather potencies than powers, possibilities rather than 
actualities. But, by the application of a most simple mechanical con- 
ception to a medium, composed as we have now supposed the aether 
to be, we obtain two classes of beings or things, which must be not 
only difierent from each other, but the counterparts of each other. 

The consideration of .their divisibility, or further division, is ex- 
cluded on many grounds ; as — Imo, By the position assigned by them 
in the universe, that is, by hypothesis. 26fo, By the adoption of the 
conception of Leibnitz and Boscovich, that, in so far as they are sec- 
tile, then further section is impossible, for their nuclei are inextended, 
and have merely position and power, not form and magnitude. 3ftb, 
By the fact that there is no objective validity in the affirmation, that 
whatever exists in space must be divisible arf infinitum,* 

* This apparent doctrine is merely a psychological phenomenon, arising from the 
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2i). But t!iey may came together and he united in either of two ways. — But 
thoii^^h not by further Rubdi vision, yet are there two ways eminently 
(licitinct and different from each other, in which the elementary forces 
of nature may be affected. They can indeed only be unified ; but 
this they may be in either of two modes essentially different from each 
other, giving products in the two cases, which must also be essentially 
different. They may be unified either by confluence or by aggregaJtion^ 
and according as the one or the other of these methods is realised, 
there must result one or other of two classes of beings or things, 
which shall oven be the counterparts of each other in all their phe- 
nomcnn. 

30. pHi/chical Principles and Souls may possibly he produced in one way, 
— Uy the confluence of many into one, new centres of force, which 
still retain true unitj and remain unextended, constituting monads 
of higher orders, may be produced, and the powers of the individual 
augmented by degrees, until faculties manifest themselves, of whose 
phenomena scarcely any traces are discoverable in the elementary 
monads or elements of aether. And these monads of higher orders 
may, for anything that appears to the contrary, constitute the psychi- 
cal powers of the lower animals, or principles capable of holding 
or bolieving, or living in relation with the objects around them, not 
merely by the laws of attraction and repulsion, but of desire and 
aversion. Nay, for anything that appears to the contrary, there may 
poHHibly bo eflccted in adequate laboratories such as thenierebral mass 
in man, confluence of the elementary forces of the creation to such an 
extent that the Beings resulting shall be able, within their own spheres, 
to emancipate themselves from the purely dynamical relations under 
which the lower orders of them exist, and thus to attain to liberty, 
and the consciousness of it ; and so to constitute Wills or Principles of 
volition ; while at the same time their relational powers, or powers of 
holding surrounding objects by belief, reacting inwardly upon them- 
selves, may give birth to feeling^ that is, to peculiar states of self- 
belief which, under the impress of God, who is ever present and 
immutable, and of nature which is uniform, may rise to the dignity 
of Reason. And, in this way, the phenomena of intellectual life may 
possibly be secured to certain orders of Beings, along with a consti- 
tutional immortality of a spiritual part, when the organic undergoes 

fact that in man, in tlie present form of his being, the principle of volition which directs 
the min<rs eye, the analytic power, is quicker and more vivacious than belief, or the 
synthetic power; so that, after every stand that is made in belief, we can attack that 
position, and analvse or divide its contents, expanding them in imagination, so as to 
render them capable of gratifying the principle of volition — the analytic power — in 
this its extravagant habit of demanding the last word in every inquiry. The normal 
state of the intellect in such cases, the balance and well-being of these antagonistic 
powers, the analytic and the synthetic, the inquisitive and the affirmative, is when, 
after a certain descent in analysis, the principle of volition — the analytic power — ceases 
to act further, and bestows itself in contemplating that which intellect^ which belief, 
which the synthetic power affirms; in a word, when synthesis and analysis, each after 
discharging its duty, meet again, in the simple act of holding that which was given at 
first, now no longer confused and obscure, as everything is when first seized by the 
synthetic power, but, by the deployment of the analytic power, the mind^s personal 
activity upon it, now lighted up into a system of clear and distinct conceptions, and 
therefore fit for mental discourse and intellectual satisfaction and enjoyment. 
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dissolution. All this, I say, may possibly be, for anything that 
appears to the contrary. 

31. And Material Molecules and Masses in the other, — In the same 
mother element, the ground may also have been laid for a material or 
molecular creation, such as that which our senses reveal to us ; for, 
by the balanced juxta-position without confluence of the aetherial 
elements or forces, into symmetrically constructed permanent groups, 
they might so tie up each other, and lay each other under law, that 
though each, when existing free and by itself, were as wanton as a 
will-o'-wisp, there would ultimately result all the stolidity of matter. 
The further this process of aggregation was carried, moreover, the 
more each elementary force was surrounded by others, and conse- 
qiiently limited by them, the further would the resulting molecule 
or mass fall off in all its properties from the spiritual, the more fully 
would it manifest properties the opposite of the spiritual, that is the 
material. So far, therefore, the aether has nothing against it as the 
mother element. 

32. Hypotheses are sometimes of great value, — Let us hasten to state, 
however, that all such views are essentially speculative and uncertain, 
and can never be affirmed in science except as hypotheses. Yet, let 
it not be denied, that in certain cases they may be affirmed as such, 
and with advantage. Such a hypothesis as that now broached, for 
instance, has, I think, claims to our scientific regard, greater than any 
of those other hypotheses which are current in our day, which refer all 
the phenomena of mind to molecular action, thus involving the awful 
consequence — fatal to all that is noble in human nature — that the 
individual ceases to exist when his organisation is dissolved. Al- 
though, therefore, such views as those now advanced, when regarded 
merely as they are in themselves, have no place in absolute science, 
yet in forensic science, in actual science (that is, reason at the bar of 
ignorance), their value may be often very great, as a set off against 
some other hypothesis. Their use is also perfectly fair and legitimate, 
except on the universal compact, that there shall be no hypotheses 
whatever in science — a compact this, of ideal beauty indeed, and one 
to which all might agree in words, but which no one ever yet kept 
in time past, or can possibly keep in time to come, except by 
renouncing all thought. 



CHAPTEE III. 

OF CREATED BEING AND ITS LAWS. 

33. Being— Power, — Our method has led us to infer (26), with respect 
to the elements of creation, that they must be elements of power, 
powers, or forces. But, independently altogether of our method aod 

B 
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our argament, the same may be affirmed with certainty not only of 
them, but of every being and thing which is cogniflable by us ; for the 
cognition of any being or thing implies evidence or self-manifestiog 
power in that being or thing ; and therefore it implies power in it 
A being or thing, or substance, wliich is wholly destitute of power, 
must necessarily be wholly incognisable. In popular discourse, a 
great difference is indeed made between substance and power ; bat 
reflection shows that the difference is not so great as it is commonly 
supposed to be; nay, that ^^ substance" is merely the statical, and 
^^ power" the dynamical conception of the same thing. Substance 
implies power; and to afBrm substance and deny power of the same 
subject would be a paradox. While, therefore, by our method, calling 
upon us when we are investigating the creation, constantly to keep 
in mind the attributes of the Creator, and especially his infinite power, 
we are invited to infer the existence of power more or less in every- 
thing to which He has awarded existence, we are at the same time, 
by the constitution of reason, compelled to do so. As established, 
piereforc, on a double-deep foundation, we affirm that the elementary 
substance, the a3therial element, cannot but possess power— cannot 
but be a thing of power. 

34. IjCiwa for Created Being are suggested by our Method. — Bat a 
fact so general, although quite certain, is of little avail for the pro- 
gress of science, unless we can also ascertain the forms or modes, or 
laws of action of the power or powers which the aetherial elements 
posflCHH. Now, though these have been somewhat elaborated by 
mathematicians ever since the days of Huygens, and are much 
laboured by that class of inquirers in our own day, yet we dare 
scarcely hope to discover the fact as it exists in nature in this way. 
It is eany to see, that the labours referred to have not the discovery 
of the fact as it exists in nature for their aim, but some conception 
of that fact which may suit the present state of the calculus, and 
admit of construction and discussion by the U8e of the mathematical 
symbols at present in vogue. Now, these symbols, the calculus, in 
its present state, is such, that the most conflicting hypotheses will 
sometimes serve this purpose equally well, and yet give results so 
similar or so ambiguous, that verification is extremely difficult where 
it is not altogether impossible. Thus, the law of force in the aetherial 
elements has had able advocacy between the limits of the inverse 
first, and the inverse fourth power of the distance ; and all sorts of 
conceptions have been proposed as to the mechanism of the aether. 
Everything, in short, is tolerated, nay, respected, if only it ^admits 
of the form of an analytical expression. Leaving to those who 
have devoted themselves to this mode of research the entire field in 
that point of view, let us here proceed according to our own method 
and apply it. Now, by it we are immediately led to infer, that every 
aetherial element, every created being and thing, sliall have two dis- 
tinctly marked powers, and be the subject of three dominant all- 
pervfiwling laws. For, besides power in the creative cause, which is, 
as has been shown, embodied in all created things in the very intimacy 
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of their nature, there are, as essential attributes of the Creator^ 
Immutability and Unity ; and each of these, if imparted or impressed 
upon the objects of Creation, must give rise to a distinct class of 
phenomena, and furnish a grand law for all created beings. But, 
wherever there are two laws destined to co-operate simultaneously in 
the same field, a third must result from their synthesis. And thus, 
we look for three laws of Being. They are as follow : — 

35. Law I. The Permanency of Species, — ^The immutability of the 
First Cause leads to expect universally in every individual of every 
kind, and especially in every type of individuality (*.«. in every species), 
whenever existence has been awarded to it, a certain identity or un- 
changeableness ; and, therefore, viewed in reference to time and action, 
a certain power of continuing true to itself in successive moments or 
epochs of its existence ; nay a certain power of falling back upon, of 
restoring and of reproducing its original, when in virtue of any acci- 
dent, it has been for a time disturbed or lost. Now of such a law, the 
phenomena of personal identity and memory are illustrations in the 
spiritual, as is the embryo and its development in the material sphere. 
Nor is it confined in its operation to the higher walks of nature. 
It holds equally in the molecular world. Among chemical agents 
the law of the permanency of the species prevails as well as among 
plants and animals. And hence, in fact, the main reason why the 
chemist is unable to decompose or transmute the molecular species 
to which nature has awarded existence, and which she has long 
cherished in her depths. And hence the cause why there are so many 
pHenomena in the laboratory, which cannot be made to fall in under 
any specific laws of affinity. Nay, this law of permanency holds good 
in reference to mere motion, and determines its law. Thus, as the 
first element of any motion (being but the progress from one point to 
the next adjacent to it), cannot but be a straight line, so does the law 
of the permanency or continuity of the type (of motion in this case) 
determine that this 'straightness shall be preserved so long as the 
motion is continued under the same conditions of existence, which is 
the first law of motion. 

36. Law II. Universal Sociality and Attraction, — ^But the First 
Cause, as author of all, is not only immutable, He is also one. 
And from this attribute we are led to expect that there shall exist in 
all the multiplicity of beings and things in the. universe a disposition 
or tendency to return into an unity ; we are led to expect that a mutual 
sociality or attraction will universally prevail. Nor need we dwell 
upon this. Observation and good sense universally affirm it. The 
fitness of universal love for the moral sphere, and the fact of universal 
attraction in the material, are the characteristic tenets of modern 
belief. And as the grand law of inertia attaches to our first law of 
Being, so might it be shown that the law of gravitation arises out of 
this our second. Thus, since unity and identity rule in the sphere 
of the law, we are led to infer that the amount of attraction shall be 
identical at all distances from the centre of force, that every suc^es- 
3ive spherical shell in the concentric series extending outwards into 
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space, shall possess and be constituted by the same amonnt of ibroe. 
Hut if BO, then, when estimated along any line or radias, that force 
must obviously lessen as the surface of the spherical shell increases— 
that is, invcFHcly as the square of the distance, which is the well 
known law of gravitation. 

J J 7. Law III. Universal Assimilation and Harmony, — We thus find 
in creation two grand oosmical laws echoing and representing amid 
his worlcH, tlie essential attributes of the Creator, the one, (the law 
of the jHTmancncy of species) His immutability; the other, (the law of 
univerHuI Hociality and attraction) His unity. But wherever there are 
two laws of a dynamic nature there must always be a third resulting 
from their operation in synthesis, and expressive of it. For a third 
grand law of Being, therefore, we have to look in the present case. 
And in order to find what this third law is, we have only to consider 
that the law of attraction or sociality, more generally of unification^ 
impIioH that things act upon each other through their whole sphere, 
and at all distances, ever tending to bring all into one. The other 
law, again (the self-preservative power of every being and thing), pro- 
vides with no less certainty that every object which, with regard to its 
own internal make, possesses a statical structure, shall act according 
to its nature, that is, specifically through the whole sphere of its 
influence; for the boundary of a species in space, when that species 
is conHidored as a member in the system of the universe, can be none 
other than its boundary as an agent, or the boundary of its influence. 
Since, then, our first grand law, the law of the permanency of species, 
provides that every species acts specifically for the preservation of its 
own characters, we must hold that it does so through the whole sphere 
of its influence ; for if it did not, it would not be the same species 
everywhere that it acts, which is contrary to the conception of a 
species. But if it so act, it follows from this mode of action (the 
species-preserving operation), borne as it were on the wings of the 
law of universal attraction, which reaches inlo the extremest dis- 
tances, that there must result, as the whole operation of one thing 
upon anotlicr, not only a tendency in the one to unite with the other, 
but to assimilate that other to itself — an operation which must go on, 
at least as a tendency, though confluence or unification be forbidden. 
And hence a grand result; hence, between all beings and things 
in creation, a specific action and reaction, a reciprocal operation and 
influence, a general giving and taking, having universally mutual 
assimilation for its end and aim, on the attainment of which alone 
it will cease — a crisis this, however, which, in virtue of the first 
law of being (the permanency of species), is indefinitely postponed. 

88. 7'he8e Laws are co-extensive with Creation, and determine the 
Phenomena eqimlfy of the Intellectual, the Moral, and the Material 
Sphere, — From the dominion of these laws, those phenomena must, 
of course, be excepted, which are the products, not of law, but of 
free-will. But, with this exception, no other primary laws are 
assumed in our philosophy. All others are only subordinate ex- 
pressionn of these three, and products of their operation in synthesis. 



OF BEING AND ITS LAWS. 21 

When we look higher than creation, we see them retreating into the 
bosom of the Creator, and leaving us in possession of His absolute 
attributes only (to which, however, the moral attribute of love, 
immediately attaches even in eternity, as soon as we conceive Him 
as One existing, not in solitude, but in sociality, i,e. as the triune God). 
But when we look abroad upon nature into whatever realm, these 
three laws we apply universally ; they are to us the full expression and 
the appointment of the Divine will, to bring creation to be what it is 
under his all-seeing eye, and continually exerted power. 

And here it would doubtless be much in their favour could it be at 
once shown that the characteristic phenomena of intelligence and 
sensibility, as well as of the material system, are due to them. But 
spiritual phenomena are cognisable by us only in synthesis with those 
of a material organisation. It is through bodily organs alone that 
spirits normally manifest themselves intellectually to each other at the 
surface of our planet ; and as to the moral system, it is an economy 
having for its aim the wellbeing, not of the spirit within only, but 
of the whole man, his bodily as well as his spiritual part. Almost 
all mental phenomena, therefore, are the products of relations, with 
which, in these circumstances, it is obvious that the somatic element 
perpetually mixes itself up ; and, therefore, it is plainly desirable, 
before we touch the doctrine of the soul (which thus conceal itself 
from us in the body), that we should learn as much as possible of the 
structure and powers of the latter. This done, a pure pneumatology 
might be attempted, that is, a science of mind considered as existing 
in its own rights, as the Being that it is in itself, and as in a definite 
relation with God on the one hand, and with the world on the other. 
And it is on the strength of the results of long sustained inquiries 
of this kind, that I am so bold with regard to these three laws, and 
cannot give up the hope that the time will yet come when science 
will be able to get out of the labyrinth it is in, and philosophy to 
teach men to begin at the beginning.* 

* For the harmony of the iutellectual, and especially the moral economy with 
these laws (not articulately stated), the friendly reader may, in the meantime, 
consult An Inquiry into Human Nature. By the Author, P. 120, and Passim. 



PART II. 



CHAPTER I. 

THE FIRST LINES OF MORPHOLOGY. 

89. 27ie Laws of Form and Stmcture, — Leaving for hereafter the 
nobler phenomena of intelligence and sensibility, let us now as soon 
as possible reach the material sphere. The opening into it plainly is 
by the doctrine of form, which also implies structure ; for what is struc- 
ture but inner form ? And here the laws of Being which have been laid 
down prepare us for six grand classes of phenomena, on which the 
resultant forms and states of molecules and masses must mainly 
depend, viz.. Regeneration, Union, Solution, Polarity, Symmetry, and 
Sphericity. 

40. Itegeneration. — By this is meant the tendency of every indi- 
vidual, whether atom, molecule, or organised body, after it has been 
anyhow changed or defaced, to revert to, redevelope, or regenerate its 
former self as soon and as far as the conditions and other laws of 
its existence will allow. This, the first law of Being, when viewed 
in reference to space, and the third when viewed in reference to time 
(under which change of view both these laws become one, viz., that 
of assimilation), lead us to expect. As examples may be mentioned, 
the regeneration of ammonia out of NH* by chemistry, where these 
same elements (as in organic substances) had constituted ammonia at 
its birth ; and the constant recurrence of HO in the formulas of 
chemical species reduced from sugar, with a view to the preservation 
or regeneration of CHO, that being the original saccharine element 
which organic nature first succeeds in constructing. 

41. Union, — The second law of Being, which affirms an universal 
tendency to union, often effects actual union. And from this it is 
obvious, that a vast multiplicity of morphological phenomena must 
result. Since, however, union cannot take place without a compro- 
mise of individuality and specific character, the phenomena of union 
are moderated by the first law of Being, which ever aims at the con- 
servation of individual and specific characters. 

42. Solution. — ^The second law of Being tends directly to reduce all 
bodies to the dense, the solid state. But this, not only does the first 
law, which makes universally for the aeriform state, oppose, but also 
the fact that dense bodies in small quantity often exist immersed in 
fiuids of large quantity. Hence, under the third law of Being (assimi- 
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lation), the fluids may be oflen expected to succeed in assimilating the 
solids to themselves, that is, in dissolving them ; and various fluids, 
as, for instance, water, alcohol, and ether, must have various powers 
in this respect when poured over the same solid, according as they 
adapt themselves more or less to that substance, and it to them. 
Moreover, since all substances are immersed in the universal ether, 
their tendency to dissolve in it, that is, volatility, may be expected to 
be a very general phenomenon. 

43. Polarity, — Where union is anyhow prevented, the tendency to 
it operating under the third law of Being, must produce those pheno- 
mena which are usually ascribed to polarity. It must manifest an 
orderly series of phenomena which coincide with those of polarity, 
and explain that remarkable phenomenon. Thus, if a piece of zinc 
be plunged in a solution of sulphate of water, the latter must forthwith 
exert an influence to assimilate the zinc to itself. It does in fact 
succeed, both making a solution of it, and each element of that solu- 
tion a particle of sulphate too. But after this, if any of the solid zinc 
remain undissolved^ it must in its turn tend to assimilate the solution 
to itself. Accordingly, it gives something solid, viz., crystals of sul- 
phate, also ; to effect which, however, a crystal thrown in, being 
already more similar to the existing solution of sulphate, will exert a 
greater influence. Let a piece of copper be now immersed, and 
placed in such relation with the zinc, that the assimilative influence 
destined to take place between them may be kept up (current), the 
zinc must now tend to assimilate the copper to itself. It does, in 
fact, succeed in coating it with zinc recovered from the solution. 
And this eflect the copper, though without the zinc, is more or less 
competent to produce, in virtue simply of its metallic nature ; for 
particles of metallic zinc are much more similar to copper than par- 
ticles of sulphate of zinc are. And hence, generally, so long as a 
difference continues to exist between any Z and C, or any H and O, 
there must ever tend to proceed from the Z towards the C, or from 
the H towards the O, a force representative of the Z or H, upon the 
C or O ; while at the same time under the same law, there must 
ever tend to proceed from C to Z and from O to H an equivalent 
current upon Z and H, representative of C and O, each element aim- 
ing at the assimilation of the other to itself. And hence, therefore, 
the absolute condition of the establishment of a current is a difference 
between the elements employed, and the condition of the continuance of 
the current in energy, is the maintenance of this difference in a high 
degree. But to accomplish the assimilation of dissimilars, the shortest 
course where it is practicable, is unification by mutual embrace, and 
the merging of difference in the construction of a new species. (41.) 

44. Symmetry, — But here it may be asked whether, from such a 
law, there will result anything better than merely chaotic masses, all 
molecules, it may seem, being eager to run together merely to get over 
their differences, and to hide themselves in the mass. On due con- 
sideration, however, it will fully appear that the molecules and masses 
formed under this law will not be chaotic ; nay, that the law of 
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aBsimilation will tend directly, both hour by hour, and age bj age, 
to Bjmmetrize every molecule and mass which exists in nature. For 
what is symmetry ? It is nothing else but similarity. And the law 
of assimilation, whether in forming or transforming a molecule or 
mass, must be ever operating in the interest of the symmetry of that 
molecule or mass, ever disposing of its parts or particles, in similar 
positions in relation to the centre, the axis, or the equator of the 
group, as the form may demand. Thus, in our great law of assimi- 
lation, there is implied that which is so great in nature — the law of 
symmetry. 

45. Sphericity, — But here another question presents itself, viz.. 
What is the form of greatest symmetry ? for to that form it fully 
appears that molecules and masses, under the grand law of assimila- 
tion, must ever tend as their form of culmination. Now, to this 
question the answer is explicit. For that form which possesses a 
maximum symmetry, is plainly that which has the greatest number 
of similar points or parts similarly related to t&e same point or part ; 
and this condition the sphere (spherical shell) most fully satisfies. 
And thus we arrive at the spherical as the terminus ad guem of all 
molecular constructions, nay, of all ultimate permanent objects. Sel- 
dom, however, is the terminus exactly reached in any case. The object 
aimed at is either fallen short of, or shot beyond. And thus is nature 
kept for ever weaving and unweaving, until the Creator shall com- 
mand time to be no more — yet not with any lasting danger to the 
creation during the period of its existence. In our philosophy, of 
which the first terms are — the Creator and the creation — absolute 
and aboriginal power on the one hand, and originated and finite power 
on the other, — if an opening is made for the possibility of evil (and 
some creature or other may even be expected, at some epoch or other, 
to rise up against the Supreme Power), yet that possible evil must 
necessarily be finite, for it must necessarily arise on the side of the 
creature ; and it must also be remediable, for the power of the Creator 
is infinite. Meantime, by the institution of the laws that are here 
conceived, that is, the prevention by intelligence of unmeaning diiOfer- 
ences by the construction of permanent species and types of being, 
is there not, along with an universal sociality, attraction, or mutual 
influence, a process set a-going which must issue in universal har- 
mony ? Is not unity appointed to make its apparition in the midst 
of variety, species to group themselves into genera, and all pheno- 
mena, to classify themselves under the laws of intelligence ? And 
is not all this secured by the very being and attributes of the Creator, 
whose power and providence meanwhile are ever over all ? * 

* To have given a truly scientific character to this work, it should have been 
shown, both in general, and in every particular case, that symmetiy and sphericity 
are the products of polarised action, as well as of the law of assimilation. But for 
this immense space is required. 
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CHAPTER 11. 

THE PROPERTIES OF MATTER. 

46. The Attractive Centre of the jEiherial atom is invested with an 
Insulative Atmosphere. — Attraction being one of the grand laws affecting 
every atom in the universe, it follows, of necessity, that if there is to 
be a creation expanded in space, as we know that the actual creation 
is, there must be a provision for keeping the particles of matter apart 
from each other more or less, a provision for giving and maintaining 
volume ; for a plenum of absolute solidity need not be considered. 
Such a provision, therefore, something to insulate the particles of mat- 
ter, and keep them suitably apart, and from falling into each other, we 
are to look for all through nature, and especially in the sether itself, 
(nobis) the fountain of material molecules and masses, and the mother 
element. And here it is necessary to enter into some details as to 
the constitution, or at least the action of this insulator. 

47. The real Nature of this Atmosphere is InscrutihU, — ^It is indeed 
true, that to effect the insulation of molecules, to give them volume, 
and to maintain them true each to its own, for any length of time, 
nothing more would be required than the Divine will that it should 
be so. And in this fact, doubtless, absolute science finds its limit and 
its last word. It is no less true, however, that such a doctrine being 
purely metaphysical, is wholly inadequate for the exigencies of phy- 
sical science. And, therefore, though not in the hope of reaching the 
very reality itself, yet in the hope of finding some conception of that 
reality which will satisfy the demands of science, it is lawful to proceed 
a little further. When the theological truth has been ascertained and 
admitted, and the fact laid down metaphysically, and in accordance 
with abstract reality, it is lawful in physical science to construe it 
physically. It is lawful to express the secret in constructions in space, 
and time, form, and motion ; for this is indispensable to distinctness 
of thought, which is the primary condition of science in general, and 
of demonstration in particular. But since such is the dangerous ground 
we enter upon, let us proceed with caution, so as to avoid, if possible, 
offending truth, whilst we venture to represent her in language an- 
swerable to our conceptions, though possibly not her own. 

48. But it is Calorific, whatever it may he besides, — In the first place, 
then, we must grant to this the investing atmosphere of atoms and mole- 
cules, by which they are insulated and kept from falling into each other, 
a substantial nature ; for it has action and power, and to all appear- 
ance is variable in quantity around the same amount of attractive 
force, and transferable from one molecule or mass to another. 
Apart from it, indeed, the last elements of nature are (nobis) merely 
centres of attraction. If, therefore, we are to regard matter as substan- 
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iittl at all, it \n in this the investing atmospheres of atoms and molecules 
that the bulk of its substance must lie. It is still a questioD, indeed, 
whothor tlio phenomena of heat are due to a substance or to motion, 
liut that qu<*.Htion will be put to rest, and happily compromised, if we 
mganl thi^no phononiena as due to motion in a substance, and that, the 
Mwy HHHio an wu are now inquiring into ; and which, therefore, to avoid 
olr(!unil(H''UtioriN, we may for the future refer to as caloric. Every 
ittoni and niolucuie, according to our view, is thus a centre of attrac- 
tion, or a ('.ormtcllution, group, or nucleus of such centres invested by 
an HlnHmphrro or atonioHphurc of caloric. 

4U. Itn tJUvuntari/ Foi^n is Spherical. — And here the deeply in- 
tvri^fiting in(|uii'y pruHcnts itself as to what is the form of repose, or 
iho itorntal form of this atmosphere. And in answer, might we not 
pofitulato the Hpliero as that which is adopted by general consent, and 
which our vIowm legitimiso in a remarkable degree, the sphere being, 
IM lifM buon Hhown (45), the form of culmination, which our third 
urund law of Hoing over tends to develop ? This we might safely 
do. Hut oithitr in postulating the sphere, as that which has been 
gonorally inferred inductively, or in adopting it as given by law, 
thoro \n a great defect in a philosophical point of view. Such a view 
withdraws the creation too much from the Creator ; for if it do not 
oxdudo, it does not invoke either liis presence or His power as condi- 
tions nocessarv to the maintenance and wellbeing of nature. It also 
ItnplluN the animation of the universe with an independent life of its 
own. In a word, it makes a break and a duality in philosophy, 
where otherwlNe there would be a continuity and an unity, and yet 
without pantheiHm. The view which regards any special form as a 
property of elements or atoms, either by original creation or in virtue 
of any law they are under, is defective. To complete the train of 
thought, and to maintain the consistency of philosophy, as she proceeds 
iVom the fountain head to regale herself far down the streams of being, 
It Im needful to bo shown that determinate form first makes its appari- 
tion, and is maintained in creation, by the presence and power of the 
(/reator. Form may then become the medium through which infinite 
power and Unite power (the two, as may be shown, essentially an- 
tUhetle) may be oo-ordinatod and reconciled. Confining our regards 
then to the wthor, the mother element, does its relation to the Creator 
AS the first-born of creatures, determine or indicate anything as to the 
form of the particles of which it consists ? At first sight, the very 
suggestion of such an inquiry may seem strange, and the attempt 
to solve it absurd. And yet something does appear. Thus, the 
tttherial particles are things created, owing both their original exist- 
ence and their continuance in being to a Power always existing in 
difference with them, and, as it were, external to them; a Power 
ever bounding and limiting them. If, then, we reduce, as it has 
been shown that we are obliged by the exigencies of physical science 
to do, this fact (in itself wholly transcendental) to a dynamical con- 
ception, there is given, as bearing always upon the intimately plastic 
or amorphous atmospheres of the cetherial atoms, a breath, an impress 
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all around and everywhere the same. But if so, then these atoms will 
ever tend to confine themselves to that form which has a minimum of 
superficies in relation to its solid contents. Now, that form is the 
sphere. To the same form, therefore, as we have otherwise arrived 
at, this method leads us ; but with this difference, that according to this 
view the eetherial elements do not possess a spherical form in their own 
right, nor have they it by an original fiat ; in a word, they are in no 
sense animated by it. They have it merely as the will of the Creator 
(expressed to them in his ever powerful presence), that though He 
is pleased to award existence to that which is not Himself, and which 
is by consequence infinitely inferior, and more or less dangerous, yet 
it shall occupy in each of its elements a minimum of space. 

But however it be conceived, it is settled in our system, that the 
form of the aetherial elements, when in a state of repose, is spherical. 
And from this fact also, under the third law of being, we arrive again 
at the sphere generally as the form of culmination for all molecules 
and individualized masses ; for such is the ascendant of the ssther, in 
which all the bodies in the universe are bathed, and out of which 
(nobis) they all are formed, that the influence of its elements to 
assimilate all other forms to their own must be paramount. 

50. The Forms of Objects are their Isodynamk Boundaries in Space, — 
It may be here remarked, however, that the form of a molecule or of 
a material object, as here conceived, is not the palpable boundary of 
that object in space, as decided by the eye-sight or the finger tip, nor, 
indeed, is it any conceived limit in space, such that on the inside of it 
there is the thing, and on the outside of it there is nothing. To ven- 
ture so far in defining physical form, is to involve ourselves in a thou- 
sand perplexities. It is to do a homage to sense and imagination, which 
reason will not sanction, and to fill all nature with wonders. Bodies 
are recognised in science only by their phenomena, and therefore only 
by their agencies. And it is obvious that one agency, as for instance, 
that repulsion of light which gives a visible surface to a body, takes 
place at one distance from the centre of that body. Another agency, 
as for instance, that repulsion, which is so strong when other bodies 
are applied, as to constitute impenetrability, takes place at another 
and a greater distance (as is expressed by the common saying, that 
it is impossible to bring two bodies into actual contact). Another, as 
for instance, heating power, extends to a still greater distance ; while, 
with regard to attractive action, visibility, or self- manifesting power, 
no limits are known. Observation, therefore, unites with reason in 
calling upon us to refrain from applying the common conception of 
the form of a thing (viz., that which lies between something and 
nothing and divides these two !) to real beings and things except in 
a popular way. The form of an object, when conceived scientifically, 
is rather that enclosure in space around its centre whic h gives or 
manifests the isodynamic boundary of some property of that thing, 
as for instance, its property in relation to light, or impenetrability, 
electricity, magnetism, etc. It is, therefore, physically correct to 
speak of the visible form, the tangible form, the electro-magnetic 
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form of an object ; but to speak of its form, without limitation, is to 
use abstract language which cannot lead to positive science ; unless 
by form generally we mean visible form, as is indeed usually the case. 

51. The Mijiima of Bodies are Perfectly Elastic and Impenetrate. — 
We thus arrive at a somewhat definite view of the SBtherial element, 
and of the laws of the development of molecules and material species 
out of these setherial elements ; and we are helped so far on our 
way towards the scientific examination of bodies composed of mole- 
cules. According to what has appeared in the preceding pages, the 
aetberial element, or elementary force, is a centre of power potentially 
attractive, ever tending to effect the unification or aggregation of 
others along with itself, but that, within the limits or in the pre- 
sence of a co-ordinate repulsion which ever tends to maintain 
the individuality of each, by a resistance on the part of each to 
the intrusion of all or any of the others, into the place it occupies, 
meanwhile, maintaining to the utmost possible its own sphericity. 
But such a power or mode of action, is simply an articulate view of 
what is familiarly known by the name of elasticity. At elasticity, 
therefore, perfect elasticity, in reference to the elements of all bodies, 
we arrive, as one of the most eminent phenomena of matter. And 
that every inspection, even of concrete masses as well as of fiuids, 
leads to such an inference, and verifies it, will at once be admitted. 
The conception of bodies, as perfectly hard and perfectly soft, is 
merely technical, and, for the uses of abstract, not truly physical, 
science. The sound of every breaker falling on the bosom of the 
water beneath, from the beginning of time to this day, and the jet of 
spray which fills the air in answer, proclaims better than CErsted's 
apparatus, that water, with all its softness, is as elastic as glass. And 
certainly the whole progi'ess of science tends towards the conclusion 
that but for molecular displacements and entanglements in certain 
masses and peculiarities of structure, seldom satisfactory to nature 
herself, all concrete bodies would prove themselves to be perfectly 
elastic, not less than fluids. We infer, therefore, with confidence, 
that the astherial element, all atoms, and molecules and molecular 
masses generally, whose constituent atoms are in fixed position, are 
perfectly elastic or resilient, and all others more or less elastic. 

And if they be perfectly elastic, it follows that they are perfectly 
impenetrable also ; and in every case impenetrable to the extent that 
they are elastic ; as for instance, universally, in reference to their 
ultimate elements or atoms. There is, in fact, no room for making a 
distinction between elasticity and impenetrability, unless we allow 
such a conception as that of hardness, (resistance other than accord- 
ing to the laws of elasticity,) nothing of the kind, however, being 
known in nature. In every other case impenetrability is simply a 
case of such elasticity as is adequate to maintain its ground, in the 
face of the force which aims at occupying its place. 

52. But dissimilar Molecules are mutually penetrable or dieiastic 
towards each other. — But our laws of Being lead us, at the same time, 
to apprehend that this great cosmical phenomenon of elasticity shall 
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not universally take place according to that very simple mode which 
is commonly ascribed to elasticity. Thus we have seen that all the laws 
of Being sum themselves up in the law of harmony, and that of this 
law the successful fulfilment demands a free scope for the law of in- 
fluence or assimilation. Now, of this law, in its turn, the successful 
operation demands the sustained presentation of one object to another, 
and the nearer the better. If, then, there existed between all in- 
dividualized atoms, molecules, etc., those dissimilar to each other, 
as well as those which have been effectually assimilated to' each 
other already, or which were from the first identical, a mutual 
elasticity or repulsion, the operation of this grand law of harmony 
would be interfered with and prevented. Instead of remaining near 
each other, and acting on each other assimilatively in the interest of 
harmony between them, two dissimilar atoms, in that case, would 
have to thrust each other away, and so to retire from each other's 
presence, and so to cease to act upon each other assimilatively. 
Our third law leads us, therefore, to expect between dissimilars 
some modification of the law of elasticity as usually conceived. It 
leads us to expect, that mutual elasticity (considered as mutual 
repulsion) shall be found to exist only between such atoms or 
molecules as have been submitted to the third law of being, the law 
of assimilation, and have been assimilated to each other, or have 
been from the first identical; while, with regard to such as still 
continue to be dissimilar, it leads us to expect that there shall exist 
no elasticity or repulsion between them, except at those small dis- 
tances at which all atoms and molecules whatever may be "regarded 
as similar (which they may at very small distances, inasmuch as all 
are composed of similar monads), the law of elastic or repulsive action 
in that case being good only to prevent the confluence of several 
individuals into one, but not to keep them disunited and at a distance 
from each other. It is by some such hypothesis alone that this more 
particular law, the law of elasticity, can be brought into keeping and 
subserviency to that more general law, the law of harmony. It is, 
therefore, legitimate for us to look to nature vnth a view to verifica- 
tion. But for such verification do we need to go far ? The Daltonian 
formula, that " dissimilar aeriforms are as vacua to each other," what 
is it but a most expressive statement of the realisation in nature of 
our inference f And that the same relation of mutual vacuity among 
dissimilar molecules obtains both in liquids and solids, when freedom 
of motion is allowed to their constituent particles, do not all the 
phenomena of solution and of chemical imion prove ? The principle 
of elasticity, then, has two co-ordinate manifestations, according as it 
operates between similar or dissimilar molecules; impenetrability 
and recoil being the phenomenon in the one case; mutual penetration 
and no-recoil that in the other ; and these two classes of phenomena 
we may distinguish by the terms elasticity and dielasticity. (We shall 
afterwards find, I trust, that they are but a dynamical conception 
of the exquisite phenomena of polarity.) 

63. This may he explained mechanically hy the theory of " Inter^ 
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ferencesJ^ — And here again, for the sake of distinctness, though 
possibly at the expense of truth, let us reduce these phenomena to a 
mechanical conception. And, for this purpose, let us part with the 
common notion that the elasticity of atoms is a property inherent in 
the very substance of their atmospheres, a conception this, which, 
when looked into, vanishes, and leaves us just where we were with- 
out it. Since elasticity, considered as a phenomenon (in which point 
of view alone we have to do with it), is a mode of action, let us con- 
ceive an apparatus or mechanism in the atmospheres of molecules, 
from which it would result as the mechanical effect corresponding. 
Nor is this difficult. We are, in fact, informed by the phenomena of 
light, and of sound, and of all elastic media which fall under the 
cognizance of the senses, that these media are continually actbated by 
undulae. Let us, then, as our first step, suppose that the elastic 
atmospheres of molecules also, are continually actuated by undulae, 
emanating from the nuclei of the molecules. And, as our second 
step, let us co-ordinate this supposition with the third grand law of 
being, the law of assimilation. This done ; we obtain, in the atmo- 
sphere of every molecule, a perpetual system of radiant undulae, 
assimilated in form and stinicture to the nuclear form and structure 
of that molecule, and representing it. 

64. Hence the phenomena of Diffusion and Osmose, — But in such 
a mechanism or apparatus, though we have been led to it 
simply by the analogy of nature, and the laws of being, we see how 
the observed phenomena both of elasticity or mutual repulsion 
between* similar molecules and of no-elasticity (except as the least 
distances), or dielasticity between dissimilar molecules, must result ; 
for in the former case, the case of similars, the undulae of all the mole- 
cules exposed to mutual action being similar and of the same dimen- 
sions, they must, when emanating from their respective nuclei, meet 
face to face, one after another, and thus, ever thrusting against each 
other, the nuclei whence they emanate, if free to move, will recede 
from each other, and the ordinary phenomena of elasticity result. 
When again the nuclei of any adjacent molecules are dissimilar to 
each other, the undulae in their atmospheres will be dissimilar also, 
and will meet and interfere with each other but little, if at all; and 
consequently between the molecules which are dissimilar in any mix- 
ture, there will be little or no repulsion compared with that which there 
will be between those which are similar. As homogeneous, there- 
fore, both will prevail in the occupation of space, each set of mole- 
cules will soon attain the maximum distances from each other, which 
the limits of the space, in which they are confined, allow ; in other 
words, both sorts will soon be completely diffused, each doing but 
little to obstruct the diffusion of the other.* 

* The diflfasiveBesB, however, or time of diffusion, must vary in different cases nnder 
specific differences, as also generally with the inertia of the molecule. Thus the 
exquisite elasticity of aBriform or fluid media, leads us to infer, that during diffusion, 
everywhere, at least, at the surface of this agitated world, the constituent particles of 
ffiriforms must be continually in a state of oscillatory motion, each being thrown back. 
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What we have now got, therefore, as a conception of the atom or 
molecule of a chemical or natural bodj, is a nucleus^ consisting of an 
aggregate of setherial atoms or monads few or many, differently com- 
bined in different cases, and thus constituting different chemical species, 
of different atomic weights and properties; and around each an 
atmosphere or atomosphere of a substance essentially insulative, conser- 
vative, or elastic; and, at all times, actuated by systems of undulae (or 
wavelets^ representative of the nucleus itself, and therefore carrying 
out its specific characters and action as far as its influence extends. 

65. The attraction of the Elementary Forces^ when constituting the 
Nvdei of Molecules, determines these Nuclei towards Union, — So long as 
the forces exist in the sether, and constitute that most completely ex- 
panded medium, no affirmation is made as to the manifestation of 
attractive power by them. The most satisfactory supposition, as an 
initial hypothesis, respecting the setherial atom when forming the 
sether is, that then its attractive and repulsive powers are in a state 
of equilibrio and tension, " the aether consequently being in some sense 
a hard body" (Fresnel), incapable in itself of any phenomenon what- 
ever, though containing potencies which, when drawn out, can con- 
stitute it the parent of a whole universe of phenomena. But let several 
setherial atoms have been somehow forced together, so as to constitute 
the nucleus of a chemical atom or molecule, and then in consequence 
of the breaking of the shell, and the loss of caloric, which must have 
been sustained, it is assumed that each of th*e elementary forces con- 
stituting the nucleus, manifests a constant attraction for every other. 
And hence, atoms and molecules which are dielastic towards each 
other, that is, dissimilar, will tend when they come near each other, 
to unite into a larger molecule, and to cohere as such. 

56. The law of Assimilation issuing in that of Sphericity^ determines 
the modes of that Union, — Although our primary laws are no more than 
three in number, yet it is pretended that they are adequate to explain 
all the phenomena of the laboratory. This will appear, we trust, in 
some measure, as we proceed. Here it may only be remarked, as ob- 
viously attaching to these laws, that however varied in detail the 
phenomena and products of atomic union, they must all culminate to- 
wards the construction of molecules, which shall be at once spherical 
and cellular. Their sphericity is called for by our third law ; and it 
may already be perceived, on ordinary dynamic principles, that if there 
be in the interior of a molecule a group of essentially repulsive forces 
such as the elementary forces that constitute molecules are supposed 

¥rards and forwards through small spaces, in the direction in which diffusion is taking 
place, as well as in other directions ; and hence an impediment and retardation to 
diffusion ; of which, moreover, when the force causing the orbits or excursions in 
the molecules, and the weight of these molecules are known, the law is also well known. 
Thus, when the force is constant, as it is in aeriform media generally, the molecules 
must be impelled with velocities in the inverse duplicate ratios of their weights; and 
diffusion of different gases will therefore take place through any aperture in the same 
ratio, just as if the different molecules were cannon balls of different weights thrown 
from the same gun, with the same charge of power ; all which has been lately verified 
by experiment in the laboratory of the chemist, as it was long ago in that of the 
artillery-man. 
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to be, they must tend to repel each other, and to recede from the 
centre, so as ultimately to render the molecule cellular. 
' 57. The same law also determines the volume of Molecules. — It is a 
simple operation of the law of assimilation to insist upon the distribu- 
tion of caloric among molecules, until they retain around their nuclei 
an equal quantity, and therefore, an equal volume, when all are at 
the same temperature. Considering the great differences which there 
must be in the genesis and masses of different molecules, we are not 
indeed to expect that this result shall be rigorously effected, or that 
the volume of all molecules even of the same order, shalj be that of 
1:1; but we may expect in general that when not, it shall be that of 
1 : ^ or 1 : 2 or 1 : 4, which are the simplest ratios after that of 1 : 1. 
But what shall we assume as the unit volume to which the others 
are to be referred? To this, the proper answer is, the setherial 
element itself as existing in the aether ; nor is it impossible that that 
may one day be discovered even in parts of an inch. Meantime, 
as it is unknown, and the use of it merely as a number would give 
atomic weights and volumes always the same, we must seek for some 
other standard. And after it, certainly on the surface of the ter- 
raqueous globe, water is the dominant species. A particle of water, 
therefore, will be our unit- volume for dense molecules. We conclude, 
that atoms and molecules, in forming into groups which are to assume 
the dense state whether liquid or solid, will tend to build together in 
such numbers, that the* resulting group shall just naturally tend to 
occupy the same volume as a particle of water. With regard to 
true seriforms, as the systems of undulse emanating from their nuclei, 
cannot but tend to separate such of them as are homogeneous to the 
utmost, their actual volumes in any case must be determined by the 
pressure that is upon them. Under equal pressure, however, they 
must manifest the law of assimilation in volume ; (57) and here the 
natural unit-volume is obviously an element of common air. 

58. But Volumes must ever tend to increase, so that Molecules shall 
ultimately construct masses, which may attain to sensible magnitude, — 
A tendency towards further synthesis more and more, must result 
under the third law of Being, from the assimilative presence of the 
great globe itself, which is so vast compared with any and all of the 
objects which it bears. Out of any symmetrical molecules, therefore, 
we may have crystals, and out of cellular spherical molecules (the 
production of which completes the first epoch of nature's synthesis), 
we may have plants and animals, still tending to increase, although 
constantly thrown back upon themselves by forces limiting their 
growth, each afler its kind, and all of them under the first law of 
Being true to the type which was originally designed and constructed 
by the Creator. 
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CHAPTER III. 

THE GENERAL FORMS OF MOLECULES. 

69. ffeterepolarMoleeutet^ — ^There are some forms, as for instaiuM the 
tetrahedroD or pyramid^ the opposite eztremitiea of the axes in 
whi«h are disundlar to each other. As an example, may be adduced 
that species which meets us the first in bur 
Bj'ntheHs of letherial elements, v»., a group of 
four, which is the simplest combination that is 
,. isometrical, or in symmetrical relation, with 
ce in nil its dimenrions. This, fig. A majr 
r represent, the black circle being' its atmosphere, 
the form in the centre, its nucleus. It is ao 
elementary tetrahedron, the four letberial forces 
which constitute it being the angles, and the lines 
^ . of force extending between them, the edges. Its 

atmosphere, when left to itself, must, however, be sphericaL And thai 
tMtween the form of its nucleus and that of its atmosphere, aQ 
possible forms of isotnetiical molecules must lie; for such is the 
relation of the tetrahedron to the sphere. They are the extremes of 
the isometrical series of forms. But what we have here tO remarkt 
is its heteropolarity, each angle or apex = 0, having a facet or 
base = 30 opposite to it as extremities of the same axis, a condition 
of form to which it will soon appear that peculiar and important 
properties attach, and which can be by.no means uncommon, since not 
only simple bodies such as this, which we may designate A, bat all 
binary combinations, such as HO or CH, and manr ternary, such as 
CHO, CHN, and even quaternary, such as CHNO, must belong 
to it. 

60. ffomopolat Atoleeuim. — But let A borrow fnan the letheiv or 

from some molecule which is giving off tBthaial 

matter, another ffitherial force; and let this 

additional be dispos^ of in a poution oppoate 

, to the centre of one of the beets of A, at the 

I distance from that facet, as the on the 

r side, we now obtain an individual of 

another order of forms (see fig. H page 45), 

1 order in which the opposite extremities of 

le axis are similar, and which, therefore, we 

^ may designate homopolar forms. A couple of 

A united, base to base, give another form of the same order, (see fig. 

K, page, 36). While 5A, united each by an edge around a common 

«xJB, (see fig. B), give another, agreeing with H (page 45), in being 
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homopotar, but differing in as much as it ia a pentagonal, not a 
trigonal bipTTamid. 

61. Isomtlrkal MoleeuUs. — Tlie law of sphericity, however, is not 
fully satisfied merely with the construction of 
such molecules as are homopolar. That law 
must evep contend for the development of iso- 

. metrical molecules, so far as the currents and 
' the conditions of existence will allow. We have, 
therefore, to consider isometrical forms, as the 
peri'ection of molecnlar synthesis. And we have 
even (dready seen that, of these forms, there 
cue must be two nlassea, differing eminently from 

each other ; for we have already met species such as A a^A Hj which 
have triangular equators or regions of union, and atben, Hieh' «s 6 
and COC above, which have pentagonal equaiura oF rtgtnu \of 
union. Now, Uie larger isometrical molecules, ren^ltMV frwn ^e 
grouping of these, must be of two distinct orders. 

62. The lamiom and the T^ratim.—Whan tht aqi>Mf tit r^»n 
of union in the individuals «ggM([atlng, is, as 
in A and H triangnlar or trigsoal, it is obvious 
tbat the most perfect molecule or group that 
results from their aggregation, is composed of 

1 twenty. Viewed geometrically, !t is an icosa- 
I liedron, as in the accompanying figure. Thus, 
in Nature, if AorH, were found there, we shonid 
expect A'* and H^", as their dense molecntes. 
It is to be remarked, however, that atoms 
of this form, nay also aggregate more easily 
iHto isometrical molecules, in groups of four, tbns giving rise to 
tbtratoms, of which, moreover, it is also to be remarked, that like A,' 
Ihey must ever be heteropolar. We may therefore also expect A^ 
and H*. 

63. The Dodecatom and tht TVtofoni.— In other cases, as in that of B 
and COC, where the region of union is pen- 
tagonal, the typical molecule resulting fh>m 
their grouping symmetrically around a com- 
mon centre, must not be an icosatom, but a 

k dodecatom ; the geometrical polygoa mrres- 
1 ponding to the pentagon, pemg trat the 
' icosahedron, but the dodecahedr(Hi, JnstsfeiD 
the trigonal order of form)^ therefew, wt Vn 
to expect in molecular arraligeineiiU Ifca |tf«- 
valence of the number twenty, se in the penta- 
gonal order of forms, we are |o expeet the 
prevalence of the number twelve. As we are to expect A**, we are 
to expect B'^. It is not to be fot^tten, however, that when so 
great a number as twelve cannot concur, three may unite into 
an isometrical group ; so that in connection with the dodecatom, 
we may expect a.triatom, a* in connectian with the ieeeatopi, we 
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bad a Utratom. While we liave A^ and H**, A* and H*, we are 
also to expect B^* and C", B^ and C. 

64. Homogoaid MoleouUg. — The limit towards which the isometricat, 
nnder the law of assimilation, tends, is the development of a fiwmwliich 
shall be set merely isometrical, but have all its angles oiaiatnutld 
similarlj, uid of the same number of forces, and which Uierefore taitf 
be called homogonal. Whether wa are to expect any of them in tnk 
[veBent epoch of nature on the sur&ce of the temqaBOiu globe, iom, 
Dot at once appear. But this appears, that molecular straotanai wkan 
the; have attained to such a structure, have obeyed all Um Dam laws 
of Being to the utmost,' — have run their course, and an r^idy for 
emancipation from nature, if not already free. (For an mutrnple, see 
% N, page 37). 



CHAPTER IV. 

THE POLARITY OF MOLECXILES. 

65. In virtue o/tAa Pdarity wJiich emanaieijrom them, such Btgiont or 
AngUe of Moieculet m are aimilar to each other, must repel eacA )Mtt. — ' 
It is not proposed to attempt here the investigation in detail of the 
polarity, that is, of the currents of nndolte in th« atiaoa|diere8 «f 
molecules, caused by those pulsations of the forces courtituting TtBJT 
angles, which can never cease to actuate them, so l<mg as tbij «n 
DiemberE in the universe which is all in notion. Hiis miuh majlw 
stated as obvious, however, that from those angles w hiofa are jdeniitiJ 
in form and structure, currents whose forms and diaaowHH AaH, b1>0 
be identical, will issue. Bnt such currents will be motlMBf tiaatio or 
repolave of each other (54). They will, therefore, aie oeed hi re- 
entering the nucleus, only at those angles which are disdimilor tQ those 
from which they issue. And among all those angles in the molecule 
that are equally dissimilar, they will enter at those which are most 
distant from the regions whence they issue ; for all motion evermore 
submits to deflection from the right line as little as pgwIUt. 

66. /n Heletvpoiar Moieculea, the cpposile Poiaritei *rt ft At offOtite 
Poles. — Taking A as an exftmpla <rf a hetoni- 
polar motecnle, it follows fron what batpmt 
been laid down, that the current mronrtii^; mm 

L any angle or apex, will re-ffliter bf tb« centre of 
I the base opposite, that is, the oppoute pole; while 
I that emanating from tiiis base, or froia the 
" D constituting it, will re-enter at the opposite 
' pole or apex. Such molecules, therefore, 
realize the ides of polarity as commtmly con- 
ceived, where F and N ore always expected 
at the opposite extremities of the axis, as in the 
mngnetic needle, a crystal of tourmaline, etc. 
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67. /» Homopolar MoUcuUs the Pehri^ or Ciradation of CurrenU is 
between the Polet and E^iiaior.^in homopolar molecules, the poles 

being umilar, the undulee emanating from 
them must be of similar dimensions, and 
mutually elastic, or repulsive to each other. 
i That which emanates from ODe pole, there- 
i fore, cannot enter at the other pole. Except 
I in what have been called bomogonsl molecules, 
' however (that is, such as have all their angles 
identical), there will be other angles in the 
eqnatorial region which are dissimilar in struc- 
ture to the polar angles. At the equatorial 
-^ angles, therefore, in homopolar molecules, the 

polar currents will enter ; and from the equatorial angles in such 
molecules the currents issuing will enter at the poles. In reference 
to such forms, therefore, " a polarised axis" as commonly under- 
stood, is not an axis of the form, hut a terminal edge of it. 

This condition of polarity (which is not suspected in the antho- 
rised science of the day), brings it to pass that, in the synthesis 
of smaller into larger, the roost undecomposable chemical atoms 
are often composed of elements nnited by 
terminal edges, or, more generally, by equators 
to poles. Thus, let 5K meet in the nascent 
state, (or state suitable for union with one 
another), and iree from the influence of other 
forms, and, consequently, under the inflnence of 
the first and third laws of Being mily, Ibey 
con honour both these laws in munttuning the 
morphological type to which they belong already, 
by uniting, as Uie condition of polarity in homo- 
polar molecules requires them to do, yix., by 
their terminal edges, whence there will result the 
fine species HH«H = S. (= i S auct:) 
Wbeo, a'rain, 5K unite under the same law of polarity (poles to 
equators), yet, so as now to cohere by a facet 
and not by an edge, and, under inductive in^ 
fluence, tending to develop a form which shall 
be the supplement of H or of S (that is, such 
i that, both i&kea together, shall admit of a 
I spherical atmosphere; and, therefore, such that 
' both shall ever tend to unite; and each, wbni 
the other is absent, tend to develop it), wa 
obtain a species, icosahedral, hut with hollow 
poles, of which much hereafter; meantime, wa 
may call it O (nascent oxygen), 

68. /» ffomogonal Molecule*, the Currenia must be timplif radiant, 
without re-etitranee into the Nuclei at aU.—If all the angles of a mole- 
cule be similarly constructed, though currents must issue in obedience 
to the general pulsation of molecules, they cannot re-enter within the 
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compass of the same molecule at all ; for all sucb currents mast be 
ideotical, and therefore mutually elastic and repulsive. They will, 
therefore, proceed indefinitely outwards, merely extending, aa an 
' ■' " ■' atmosphere of the molecule to the utmost, and 

thus givingthe aerifijrm state. As an example 
of a homogonal molecule, we may adduce that 
which would result from the synthesis of 20 A, 
k their apices applied to a common centre. Thence 
I there would result an exquisite icosatom and 
I icosahedron, N, each of its twelve angles com- 
posed of a group of 50 ; and supposing such 
a molecular species to have once gained a true 
mdividuality and insulation (the aeriform state), 
N then a volume or medium consisting of such 

could not unite with each other. From all the angles in each and in 
all, systems of nndulie must be emanating, which are of the same di- 
mensions universally. They will not be able, therefore, to couple into 
currents around the molecule, and so to re-enter at the angles most 
remote from those whence they emanate. They must nil radiate 
ever outwards till they become lost in the distance. And hence a 
volume of snch molecules, supposing it to exist under pressure, must 
ever tend to dilate more and more, until that limit is attuned when 
the mutual attraction of their nuclei, or that of some large body, puts 
a stop to a forther retreat of the particles from one another. Such 
molecules, therefore, can contribute but little to the economy of 
nature, at least in the terraqueous globe. We are not, therefore, to 
expect them to he numerous. And with regard to Ni >f ^^ have it 
at all, we may plainly expect another isamorphous with it, but 
better conditioned as to its interior, viz., by the departure by 
efflorescence of the 200, crowded together in the centre of N (not 
represented in the figure), which cannot but repel each other, and 
finally be off into the sether, — hence two species, not to be distin- 
guished externally, and difiering chiefly in Uiat w = 80 in the newly 
developed sort, and = 80 — 20 = 60 in the ultimate sort Mean 
w = 70 = 14H. But between these two extreme conditions of the 
species, there lies that in which the 200 have gained the periphery, 
hut are not goes, w = 60, (see Fh, page 40), and that in which tea 
are gone and ten remain, w = 70 (see Si, page 62). 



CHAPTER V. 

ON THE FOaMUKffi OF CHEMISTRY. 

EvouOH has already appeared to show that formnlte, as commonly 
written, will not be at all answerable to our views. It is well, 
therefore, that these formula are admitted, in so for, at least, as the 
arrangement of the symbols is concenwd^to be perfectly arbitrary ; 
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aild it cannot but be admitted to be a step in advance, il the symbols 
can be so arranged on paper as in some measure to represent the 
molecule or combination they stand for, and be, to some extent, a 
diagram of it^ Now, the laws of form, which have been laid down 
(44,45), enable us to do this, at least to a small extent. Thus, 2i first 
function in these laws is to distinguish between the poles and equatorial 
region of a molecule ; a second to assimilate the poles to each other, 
and a third to expand or develop the body, that it may be as 
spheroidal as possible. And hence, in writing the formula of a sub-; 
stance, the letters should be distributed accordingly. Thus, the for- 
mula of carbonic acid must be to us OCO (instead of GO'), indicatpig 
that the poles are oxygens, and the body carbon. That of cane- 
sugar must be to us C (HCO) ^»C, instead of C"H"0^^ indicating a 
body composed of ten atoms of HCO, and poles of C, ^.«., a dodecatom 
of C O^^C, the body O^® covered with ten atoms of CH. The question 
is, whether this last conception of the structure of such a body might 
not be indicated in the formula by writing it in some such way as 

(CH\ *° 
-^ )C the letters above the line indicating peripheral appendages 

pn the body or equator. In some cases, some such mode of notation 
is almost indispensible ; for though, in general, the formulae of authors 
consisting of two letters merely, such as MO, are only half atoms 
to us (thus, ZnO, CaO, etc., auct: =s OZnZnO, OCaCaO, etc., nobis); 
yet some molecules are homopolar, while yet the axis and both poles 
consist of but one atom. Thus, there can be little doubt that NO^ 
is the true formula of nitric acid in some of its combinations, the O^ 
being arranged round the equator of the. atom of N (see fig., p. 57) ; 
and siich a state of things (more rigidly applicable in other cases), it is 

i O* 

almost necessary to write in sbine such wiEiy as |7, the upper part in- 
dicating equatorial appendages. Such species are indeed in general 
(as will, we trust, appear,) only preliminary to imago forniB of the 
ssUne elements. Thus, NO'^ + HO auct: comes out under our system 

o*o* 

as HO^j^OH = HO,N 0^^,0H, a magnificent species (see fig., 

page 58). Similarly SO^+HO (not an insulable species, according 
to our views, if the authorised equivalent of S were really the weight 

0« 

of the atom), comes out (since our S =*^ S auct:) = S— S, showing at 

aq 

once its symmetry and the necessity of the atom aq to the form of the 
«peeies, (see ^g.^ p. 78). 

But these things will appear more readily as we proceed. Mean- 
time, it is impossible to conceal from one's-self that, if these views of 
ours are to be accepted, there is a gi'eat deal in the most modern 
chemistry that ^can afibrd to be forgotten, — ^to which, of course, the 
established chemist of the day will never consent. For my own part, 
liowever, I should be more happy if I knew something about HO, 
ihan if I had all the chemical knowledge and ingenuity of Charles 
fierhardt. 
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CHAPTER VI. \ 

ON THE LUSTRE OF MASSES. 

69. The Non-metallic and the Metallic. — Our first'dft^p in the sjnftKesis 
of elementary forces, which has been already made, aitd seen to result 
in the genesis of the tetratom A (page 83), presents us with phenomena 
which correspond completely with the non-metallic and the metallic, a 
primary classification of material .masses which is at once eminently 
popular, and such that science also continues to pay the greatest 
respect to it. 

70. CrystaUogen, — The elementary tetratoms, when going to constitute 
larger molecules by their symmetrical aggregation, may obviously 
enter into the structure of these larger molecules in either of two 
ways. Thus,^r.9^, they may enter with their apices so that the latter 
may lie upon the surface of the molecule, or so that they may point to 
the centre ; or, secondly^ these apices may stand out upon the surfac^ 
of the molecule, so as to crown every triangular facet of it with a 
triangular pyramid. Of the former mode of composition we have lin 
instance in COC.(p. 34), in O (p. 36), and in N (p. 37), the beautiful 
molecule last mentioned, cotnposed of A^^, which, could it be analysed 
symmetrically, would give for each polar body an atom of B (p. 33), 
and for the equatorial body the most peculiar form, O (p- 36) = A**, 
itself also an icosahedron, as has been stated, but the five facets on 
both poles re-entrant, so that the form is wholly destitute of an axis. 
Now, whether we direct our regards to one or other of these, it will be 
seen that the " forces" constituting them everywhere exist in groups 
of 2, or 3, or 5, or 10, or 20. They are therefore all more or less dis- 
similar to the aether ; for in it the ^' ^Drces" exist as individuals and 
not in groups. The aether, therefore, and such molecules as these, will 
be dielastic, or unrepulsive towards each other (S2)^ A ray of light, 
instead of being refracted or repelled from the surface of such mole- 
cules, will tend to penetrate them, and so to declare them to be 
diaphanous, transparent, or crystaUine. Or if, in passing through, it 
should be stifled and lost, it would leave them in possession of a com- 
{^aratively low lustre. Our first atomic species, then, A (p. 33), when 
entering in this way into the composition of molecules, may be called 
crystallogen ; and we see here ground for the expectation of a crys- 
talline or low-lustre clasd of bodies in nature. 

71. MetaUogen, — Again, we may have such a species As H (p. 45), or 
its icosatom IP^ (fig. Ph, page 40), in which the single atoms of H 
are united, a pole of each in a common centre ; or we may have A^^ the 
atoms of A being now united, so that their bases are centrad, their apices 
outstanding, wliich gives the same piolecule as H^ though lighter 
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by 200 which H* == (Ph 4- ) contains in its centre ; so that 
Ph=N (p- 37), turned » it were inside out — a 
transformation which, as will presently appear, 
the mntnal repnlsion of the 200 existing cloee 
together in the centre, or more generally the 
[ law of effiorescence must ever tend to efieel. 

Similarij and in virlne of the same law, 

f from the naification c^ 2B, when on the same 

axis, by the concnrreace of the eqnatcKa of 

both into one equator, and the opening of tbe 

constitaentatomBof Aat the poles, Bouloreoder 

^** eachpoktpentefid; ualso,bythe^ore0ceoceof 

O, or the tnmini; of k inside o«t; we obtain k; of the same weight aaS 

and O, (and so related to the latter, that the comlnnation to be looked 

for in nature is g =KOanct: cnlminating towards O k^ = 2 (KO) 
aoct: so that K anct: = k* nolns). Itiaaeellnlar 
spedes like Fb, hanng its cell a mould fi>r 
B, as Fh baa its cell a mould for N- Now, 
I Gompariog any of these species with the 
I lether, it will be seen, that nnlike the foimer 
I class, their entire periphery is stndded with 
' ringle stfaerial atoms. Their anr&ce is «i«"'lTjr 
to Uie ffither. A ray of incident light, therefore, 
will be vigorooslj repelled or reflected &mb 
such molecules (52) ; and the snr&ce of a mass 
* composed of such will be lustrons, rinng into 

metallic when bansmission is forbidden, as for instance, by the want 
of symmetry, or by the density of the mass. Our genetic atom A 
viewed as entering into molecules in this way, that is, with its baae 
ceatrad, may therefore be called Metaiiogen. 

72. AUogat. — ^As to its name when conndered simply as genetie, 
without regard to the mode of its union, since, as will preseatly 
appear, it a not insulable by itself while yet it is genetic <^ a vast 
nnmber of other species, it might be named Allogen= A. See fig., p. ft3> 
78. The Non-metallic tmat culminate towards tie MetaUie, — ^Wfaovrer 
there are groups of forces in the interior of a molecule, as there must 
be in all those which are composed of cryBtallogens, these fbrcea 
actuated by their specific heat or intrinsic mutual repulsion must, of 
course, drive each otlier from the centra. Nor will their recesuon cease 
until they have gained the extreme poeitions on the superficies wbicli 
the law of symmetry allows. And of this, the secular efiect mnst be 
along with the transition frvm the solid to the cellular, to produce 
the change at the same time fr^m the dull to the lustrous, from the 
non-metallic to the metallic And heuce, throughout nature geofr- 
rally, the non-roetallie must culminate towards the metallic. 

74. The Epoch <^ Tnm^omtation mm/ often give Phosphoretcence. — In 
some molecules (such asH'"), the positions on the peripheryof the mole- 
cule, for which the central group of forces, when they have ^ined the 
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suriace, would normallj be adapted, ma; be occupied by forces exist- 
ing there already. It is, therefore, to be expected that the central 
forces, when pressing outwards, will at certain moments (increased 
hy temperature, etc.) cause to spring into the tether those which are 
(Ureadj occupying their places on the extreme surface. Accompany- 
ing such discharge of (etberial elements into the Kther, however, may 
not feeble rays of light be expected to be originated t and thus the 
substance undergoing change to be phosphorescent t A loss of lustre 
and of atomic weight must accompany the change. Thus, during all 
the time between the moment when an extreme peripheral is dis- - 
chai^ied into the «ether, and tliat when the other, li^om the centra 
which drives it off, has reached up into its ^dace, that &cet of that mole- 
cule will be dull. A loss of weight will also ensue proportional to 
the loss of forces sublimed away. TUas H"' = 100 will, through 
twenty diminutions of its atomic weight ultimately reach Fh = 80, 
which will be the permanent weight of the species as such. Again, 
Fh, when exposed to intense heat, or to the presence of molecular 
species, greatly in want of forces to complete the symmetry of their 
forms, as may somedmes happen, may lose by sublimation, or dis- 
charge its extreme superScial forces, ultimately nil of Ibem ; in which 
case its form becomes that of N, and its weight falls firom 80 to 60, 
the species now being non-metallic in a fatal sense, inasmuch as it 
has existed through the epoch of the metallic, and must remain dull 
unless regenerated from without or transformed into some other 
species. 

75. The Metallic mat/ nfum to the N^K-ntetallic Sy Efforetctnce.— 
Agtun, it will fully appear, that a large proportion of metallic 
q»eciea hare pentefid poles, as for instance fig. k. Now mole- 
cules generally, in the course of nature, exist in circumstances 
calculated to impose unity upon their axis, as well 
as to prolong it, when, as in the case of k, it is too 
short. Since, then, the 50 which constitute tha 
pentefid pole of such an atom as k can, by gather- 
ing themselves np, constitute the elementary homo- 
polar species E, it is to be expected, that in 
certun circumstances, they will do so. And thus, 
I by efflorescing on its axia with the metallic ele- 
ment H, there will remain instead of k, the non- 
metallic species C, w = 30=6H isamorphous 
with B ; the combination first given to nature in 
this way being HCH = CH'auct; the atoms of 
H, however, soon to I>e carried off by atoms of O, 
HCH which, tallowed by others of this universally para- 

sitic species to take their place, give as the residuary species in nature 
bCO = CO* auct : Similarly, as appears from the diagrams in page 
6i, 1% gives ultimately 0%0 = SiO' auct: another grand residuary 
q>edes, (See lower fig., page 62). 
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CHAPTER VII. 

THE LAWS OF MOLECULAR UNION AND DISCHARGE. 

- 76. A tarns and Molecules which are dissimilar will tend to unite, — ^Being 
dissimilar, whether in form, structure, or size, thej will be more or less 
dielastic (52) towards each other, whence each molecule, urged by 
those of its own kind (to which it is elastic or subject to be repelled) 
will be brought close to a molecule of a different kind ; after 
which, the mutual attraction existing between them coming into plaj, 
they will tend to unite. This merely rudimentary law, others of a 
higher order must no doubt control or limit many ways ; but yet union 
from difference must be the grand phenomenon of molecular action, 
both in nature and the laboratory. In its normal modes it will give 
three classes of phenomena. 

• a. Molecules differing in form will tend to i/ntite.-— Of this, the normal 
expression (that is, the movement in the interest of sphericity) is the 
union of oblate atoms with prolate atoms ; under which general de« 
signations, moreover, all molecules may be included ; for when viewed 
in reference to their atmospheres, all molecules, whatever the special 
form of their nuclei, are spheroidal, either prolate (axial, positive, 
tnale), Or oblate (equatorial, negative, female). Thus, given H, C, O, 
we shall have HO, CH, CO, and CHO, etc. Already, also, two 
jj^rand classes of forms have appeared, viz., firsts that in which the 
regions of union and the characteristic features generally are either 
triangular (or hexagonal as will appear hereafter), of which A, H, 
Imd S, may be taken as examples, and which may be called the trigonal 
system of forms ; and, secondly, that in which the analogous parts are 
pentagonal, of which B, O and N may be taken as examples. And 
these two orders, under the law of union by difference must tend to 
unite with each other, this fact sometimes conspiring with the laW of 
sphericity to render the union more eager, as in the case of HO,CH ; 
sometimes producing union where the law of spherieity is indifferent 
or opposed, as in SO = SO^ auct: CHO, etc. 

h Species differing in Structure unll tend to unite, — Of this, the normal 
expi'essiOn is, that non-metallic will tend to unite with metallic, for 
these are the opposites of each other in point of structure. Hence 
given B, O, C (non-metallic), and H, Ph, k (metallic), we shall have, 
in some formula or other, HO, PhO, KO, CH, etc. 

€» Molecules differing in Size unll tend to unite. — Of this, the normal 
expression is, that as soon as aggregation oomniences,- and a nucleus 
is formed, it will increase by the attachment of the smaller to the 
larger. Hence the production of the visible from the invisible gene- 
rally, the process of crystallization being the type. In order to the 
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accomplishment of such' aggregation, the value of a nucleus or centre 
of attraction appears from this, and is well known. 

77. Heteropolar Molecules tend to become Homopolar. — Homopolaritjis: 
the very first requirement of the law of symmetry, and that it must 
be of most extensive operation immediately appears, since every 
binary combination is necessarily heteropolar. Hence the reason ^ 
why A, HO, GH, GO, are not met with in nature under the £)rm 
which these symbols express, but under other forms which the follow- 
ing laws determine. Hence A is/ound in nature, as A^ = B, A^® =?• 
k t= O 2= S, HO as aq, etc. 

78; Homopolar Molecules tend to become Isometric. — This is a simple 
expression of the law of sphericity. Hence A culminates towards A^®. 
2= Ph ; H towards H*®, etc. ; G towards &\ while CH gives alter-; 
nately (HG)^** when the H pole is centrad (62) and (GH)^ when 
the C pole is centrad (63). £0, GO, etc.^ can only give (BO)^^ 
(GO)^^, though the triatom must appear where the dodecatom cannot 
be constructed, t.e, (B0)^ (G0)^ etc. 

79. Isometric Molecules in the Currents of Nature and the Laboratory tend 
to return to the Homopolar^ i»e., to possess one Eminent Axis, — ^It readily 
appears that homopolarity alone is compatible with specific action, or 
an epoch of activity in the molecule, and this the periodicity of the 
world, and the course of time, everywhere -tend to develop and to 
maintain. It is important to remark, however, that an axis may be 
rendered eminent, or poles may be marked either by the addition or 
by the subtraction of matter firom some one of the axes which belong 
to the isometric combination ; thus rendering the form prolate or, 
positive (by addition), or oblate or negative (by subtraction), each 
tending under the law of sphericity to develop the other ; of which 
a couple being thus given in each other's vicinity, they unite under 
the same law, and thus nature resumes her synthesis in a higher 
walk. Thus, the non-metallic uniting with the metallic, give such 

k* 
beautiful molecules as -^ culminating towards O k^®0 = 2(K0) auct 

Ph 0*Ph = PO* auct : culminating towards Ph O^^Ph = 2 (PhO*) auct: 
GH, in like manner, instead of giving permanently in nature (HG)^S 
gives G(HGy»C = G^2jjio ^^^^. (GH)2o, j^ like manner, gives 

O (GH)«>0 = C20H20O2 auct, or O (GH)^^© = G^^H^O*, or else 
OGO(GH)200GO = G22H20O*. Similarly HGO appears either as 
C (GHO)^«C = G^^HioQio^ or HO (GHO)^2oh= G^^H^O^ etc. 

80. Supemumary Forces^ and those which exist in the centre of Molectdes^ 
tend to be discharged. — When there exist forces in a group in the 
centre of any combination, as for instance in the molecule A^®, H^®,. 
or K^, they cannot but exert a repulsive action upon each other, un-' 
less that centre be absolutely cold, which may be nearly the case, 
during the genesis of such molecules as H^®, K^, when constituting the. 
nuclei of very large molecules ; but which can no longer be the case 
when they are set free from the large molecules whose nuclei they 
constituted at the time of genesis. These central forces must, under 
the sustained action of their specific heat, secularly move towards the 
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peripheiy, and either remain there or be given off. And hence, a 
lessening in the atomic weight of chemical species subsequent to 
their genesis, thus H^^, when fully reduced, is lowered from 1 00 to 
80, K^ from 32 to 28. To this process the law of the permanency of 
species, however, sets bounds, as it does to all the other laws of chemi- 
cal action. But here we may conclude with our last inference, viz. : — 
81. All Chemical Action is a nima towards the Construction of Molecules 
which shall he Spherical and Cellular, — ^This follows so obviously from 
our principles, that it need not be illustrated. Let us only remark, 
that in aiming at cellularity and sphericity, and so in endeavouring 
to make the most of the material which has been supplied to her, 
Nature is aiming at that to which all pressure and every current is 
opposed. Hence the phenomena of nature and the laboratory are 
infinitely varied. All proceeds harmoniously; but absolute rest is never 
permitted to arrive. The attainment of her destiny is indefinitely 
postponed. 
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HYDROGEN. 

82. The first Atomic Species A^ ti;=4 is not insulahle. — ^The first atomic 
species A (fig. p. 33), cannot be repulsive of the same body simul- 
taneously by both extremities of any of its four axes. It is heteropolar 
in the highest degree, and so related to every other molecule what- 
ever, that if any molecule be repelled on the side of P, it will be 
attracted on the side of N and v. v. This species must, therefore, be 
an universally magnetic and parasitic element, not capable of being 
raised into the triform state, or of being caught in a state of separation 
from other substances, as, for instance, firom the walls of the vessel 
in which it might be proposed to collect it. As a species by itself, 
therefore, A will not be known to the chemist. But this very 
property of general adhesiveness renders it peculiarly apt for con- 
structing other molecules ; and to a few of such constructions let us 
now proceed, with a view to discover whether they do not represent, 
in a manner peculiarly felicitous, the molecules of the laboratory, 
whose weights and equivalents have been now so fully ascertained, 
as also their habits of union, and their metallic or non-metallic 
appearance. 

88. The first msulahle Species is H. w—h, — Let an atom of A then 
exist in the sether, or let an aetherial element in a condition suitable for 
union (nascent), be brought near it ; this aetherial element 0, being 
dissimilar to A, they will tend to unite (76). And it might be shown 
by a reference to the currents which any external force, as, for 
instance, a sunbeam, would awake in A (as also appears at once from 
the law of symmetry), that the position which vrill be assigned to the 
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additioiial 0, when U enters into union with A, mnet be opposite 
the centre of one of the foor facetg of A ^^ ^^ Bome distance as the 
® already constituting a eummet or pole on the other ride. The 
original tetrahedron) thus becomes a triangular bipyramid, and there- 
fore, a homopolar form, a great step this in the interest of synuiaBtry 
and stability. Its atoniic weight is now 6, for it 
consists of .60. Its fitructure is also whollj 
metainc (71). Its refractivB power, therefore, 
must be high, and though considered apart from 
i the operation of the law of sphericity, its form Is 
I prolate, yet under that law it may earily assume 
I the spherical, and though its atoms may unite 
' with ea<ih other into certain groups, because the 
stniclure is not monometric and truly homogooal 
(the equatorial angles, though each consisting 
of a single O, being constituted of four, while 
"""""■ the polar angles are of three facets), yet, when 

its particles are once insulated and fully invested with their atmos^ 
pheres, we may expect this species to be both permanent, insulable, 
and eminenting aeriform. Let ns, therefore, retain for it H as its 
designation. But, when an atom of H 
exists in a current or under inducdve in- 
fluence, such as tends to maintun or 
k develop in H the prolate in form, while 
I other atoms of H are nascent around, we 
' may then expect the hitter to attach them- 
selves (according to the law of the nnicn 
of disrimilars), so as to increase the matter 
. on the equator, which (under the law of 
"H"^* sphericity) is always ddecdve in prolate 

formB. Now, in an atom of H, there are on the equator three regions 
for the attachment of other bodies, we are, therefore, to expect 
an atom of H as an axis, with three others branching out on the 
equator. 

But the combination errs now on the side of oblate as much as it 
eired on the side of prolate before. If^'-then, 
there be other atoms of H nascent in the vicil^ty, 
we may expect another on each pole, thus giving 
H'. Here, again, however, there !s^ 
I pulsation too far to the other side of the sphere, 
I and H^ is no better as to sphericity than H* or 
I H itself. Neither of these, therefore, are we to 
expect in nature existing alone, but only H, 

The case would be different, however, if, instead 
of the two atoms of H last added to the poles, 
some congenial species could be found whose axis 
" was so much shorter than that of H, that the com- 

bination would not be prolate hut spherical j atd such (p. 11) is C. 






it 

Wt may,' Iherefoi^, sxpect in nKttnv indi a combination bm 
C||-C=.C*H*. And here we bftve an instance of tbe general 
mode by which the activity of the molecular 
world IB kept up, viz., by osctllationa on op- 
poBite Bides of the condition of repose, which 
is, moreover, only occasionally attainable by 
foreign aid, as for inataace, in tbii caM by 
tha goodness of C coming to tbe relief of H^- 
Hypnic coming to the relief of Pungent, as 
we might say, were it not that names refuse 
to change (C^Hypnic, H— Pungent). 

84. The comlnncUi»tu of HwtAa&aial matter 
' c — C = C» H* giva H w = 8, and H lo = 7,^Bgt to intro- 

^ duce other species here such as C, ii to antici- 

pate, nor is this necessaiy in order to develop the powers of H ; for let 
H exist in the aether, when it is either prolate (its normal or specifio 
form), or oblate (as it may be under inductive inSuence), and let the 
a^ace'nt atoms of the sther be in a state adapted for union, and two 
bombinatioos of H with will result under the law of symmetry. 

When H is prolate, which it may under inductive influence otlen 
be. In a higher degree than is normal to it, then jost a» it tended 
before, when atoms of MMent H war* SBj^ed, 
to attach SH to its tbro* wjoalorlal anglas, 
so now will it tend to altadi 8®, on* ptbvial 
L element on each eqagtorid •n^e, IJhra n^Mng 
I its weight from 5 to 8, and no dovbt modily- 
f ing the physical properties of H, bat whether 
lanner that would be discoverable in the 
taboratory, does not appear, nor need be in- 
qnired into, because, let but three atoms of 
ji,Hi=B. \ come on, and this species immediately 

reproduces H*. We thus obtain X w = 8. 

Utirtoven under inductive influence, it must oflen fall also to H 
to possenn an oblate form, and in this case the additions which will 
be made to it from nascent ntberial matter will 
be on the poles, so as in this way to mlara sphe- 
ricity to its atmosphere. In this case, however, 
te = 7, and we obtain H. 
Each o/tiese tends to devdop /A« o(A«r.— More- 
I over, under the law of induclioD ((bat iar the 
I law of sphericity operating in its own interest 
'on and confluence are forbiddan), it 
follows that H must tend to derdop H out of 
H by accession of tetherial atoms, and H to 
develop H ; for oblate forms always tend to de- 
velop prolate in their neighbourhood, and prolate 
oblate, so that, between the two there may be the spherical. Since, 
then, H in becoming X, must have passed from prolate to oblate, 
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and in becoming H from oblate to prolate {tor die addition ia batb 
Gosei is ia emcees of that wtfich would have given ephericitj to the 
reaulting combination], aacb muBt tend to develof) the other bedda 
it ; and generally for every atom of H tbat is developed in nature, ve 
may expect an atoni of K, and both abundantly in suitable Mgiong, 

All this, it must be admitted, follows natundly and tviUj, 0^, 
necessarily from our grand law of ephericity. And do wa Bbt htte 
already, in the very first lines of morphology, see the groond told Sot 
those charactmstica of form which are aftenrftrds designated ^ 
fomiliar names, the one characterieed by its equatorial or vontml 
appendages, the latter by its i^tpendages to the extremities ot the aXie. 
We are thus led to ascribe great depth to the maxim ab ova omnia, 
as, indeed, the perfection of the Divine wisdom from eternity would 
lead OS to expect. 



CHAPTER IX. 

VAPOUB, HO, OXYGEN, WATEE, btc. 

85. From the vtutm of H and M, common Vapow nmAK.—These tw« 
atoms being dissimilar, and in tket the compliments of each othert 
they will unite when tiiey meet, usually coupling by their equators, 
as the first approach to tiie Bpberical. But 
the dimensions of the diagonals of thti equator 
of the conjugated molecule thi;»'nMlting, are 
double in one direction whalA*^ ««£ the 
i other, for that equator is rhMilNMl »)>Be dtree 
I such couples, by union ig Ifett mOM Wayi gtve 
I equator which is a ragvAar hezagon, ttul 
constitute a molecule that is pOM«(Wd of «xtr«- 
ordinary perfection and inteTCst. &s we%bt Is 
(3 X 7) + (3 X 8) = 45 = 9H. Ito aus, in- 
stead of appearing as an ordinary axis, is as it 
BIX meridion^ double sines. And of these, it 
is to be remarked, that the summiti are com- 
posed, alternately of one and of two elementary 
tbroes, and are, therefore, alternately metallic 
and non-metallic, all the rest being non-metallic 
and crystalline. Viewed along the axis or pro- 
' jected on the plane of the equator, its form is 
exquisitely hexagonal and trigonal in every 
feature, as in the accompanying figure. 

86. Vapow may unite with H. — But it 

o? is defective in ite poles, which are re-entrant. 

Being hexngonal, they are also conformable to those of H 

which are trigonid. Where there is nascent H therefore, or 




were, decomposed ii 
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CH, or COCH, or CIH, or the like, we may expect the H to 
insert itself in the hollow hexagonal pole of an atom of a^, giving 
thus as the heteropolar prodoct of the union Ho;, and as the 
homopolar Hoi^H. Of these the former is 
not insulable by itself, and mnst be very 
active ; the latter (RaqS), though possibly not 
1 inaulable roa^ yet be stable (when steadied by 
I carI)on or otberwise) ; and from phenomena 
I and functions which will afterwanJa appear, 
it might perhaps be called single^Btimulant or 
phyto-Btimulant. In all cases in nature, how- 
ever, it is to be expected to carry at least one 
atom of C on each pole, giving CHaqHC = 
Ha,H=o+3H c'H'O. More generally, COC (fig. 1, p. 84), 
may be expected, giving COCHojHCOC = 0*H*0*, or replac- 
ing O by H, BO that the polar body may be CHC, we obtain 
CHCHajHCHC = C'H'O, etc. And bo on, with a vast series of 
exquisite orgnnics, their bodies consisting of (hjdro-vapour or)dmple 
stimulant HaqH, their poles various, 

87. An Atom of Vapour miat be TraruformahU into an Atom of HO. 
• — But a molecule so exquisitely constructed as aq cannot but be easily 
transformable. Thus, let it be placed in a current whose elements are 
{towerfully representative at once of the prolate and of the oblate in 
form (powerfully positive and negative) respectively, and which, 
therefore, tend to resolve a spherical combination into one which 
nay satisfy the conditions of positive and negative, aodj^n serve 
for transmitting such a current ; or let snch a moleeule as o^'wtiich 

is, as has been said, wholly of the trigonatfir 

hexagonal order of forms, be brought under th» 

assimilative influence of some powerful mole^ 

1 cule of the pentagonal order of forms, such aa 

k N (page 37), and then it is only to be expected 

I that one atom of H, leaving the circle of six in 

f which it exists in aq, and occupying the centre 

^^^^ to constitute an axis for the combination, the 

_ ^+40= other five will close up by &lliog into each 

HO,w— |g_j_mj other's embrace, thus becoming strongiy 

cemented into a most singular and eminently interesting fpn& already 

met with, and designated (nascent oxygen, see page 86^ .and 

constituting the lower form in the figure in the margin. 

In this transformed condidon, aq, a form itself exquisitely spheiica^ 
is resoived into two, an axial or prolate form H| and an equatorial 
or oblate form O ; so that now it is fit for permitting a normally 
constituted current of force to pass through it. The lower form is 
also of the pentagonal order, while aq and H are trigonal, 

88 . IfO, according to iU mode of imton, mv»t produce propertiet the very 
Opposite^ (^ each other, — In certain cases, as for inBtance, when uniting 
with aq, HO must have its H pole sheathed, as in OHo^HO, 
(see fig., top of next page), in which case the combination is baaio. 
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or truly aa oxide (of aimple stimulant) of the form 0,HiiqH,0 = 
. 2.M0, since HaqH is analogous to a metal. Its 
poles being also already capped by O, this body 
"1 not be subject to the further action of oxygen. 
Nor can it unite on its poles with aq, bjt by first 
transforming an atom of the latter into HO. For 
reasons which will appear hereafter, HO, when 
thus combined (i.e., with the O pole outstanding, and 
characterising it as a chemical agent), might, if a 
I barbarous nomenclature were to be continued, be 
called oxydralkaU. 

When again uniting with such a form as N 
^_^^^^^_ ir C (page 37), HO must have its H pole out- 
OHaqUO = 8HO Standing, as for instance in the combination, 
auoL* figured in page 58, in which HO on both poles is 

dotted. It is now directly capable of union with aq; nor is it secure 
from the fljrther action of O on the poles; and in this mode of com- 
bination, for reasons afterwards to appear, HO might he called 




. The propertiei of Oxj/gen deduced. — ^The chemical species O 
presents the most interesting morphological features. Like N, it is an 
icosahffidron, but both polar regions are re-entrant or concave, so that 
it is wholly defective in an axis, and is altogether an equatorial, female 
or negative form. It cannot be worse under the law of sphericity 
than when existing alone. It will, therefore, be universally parasitic, 
adhesive, or corrosive, and a most generally active chemical agent. It 
- is wholly non -metallic, and must have a low lustre or refractive power. 
Its weight is 40, and, therefore, in relation to H, it is as 4U : 5 = 8 : 1. 
On inspection, it will also appear ai. once, that it consists of 10 A, 
united by their apices in the centre. 

90. Difference heticeen nascent Oxi/gen {Ozonel) and Oxygen Gat. — 
While O must be bo very apt for union generally, it appears that its 
own particles, when presented to each other in the proper circum- 
stances, must unite with one another. Thus, a couple of atoms of O 
t combination quite suitable as a nucleus for 
being invested by a spherical atmosphere which 
one atom of is not. In a word, it follows 
directly under the law of sphericity, that atoms 
of 0, in rising into the aeriform state, shall 
i couple, so that one aeriform volume analagous 
to aq, shall consist of 20 = 00 = 
' O, w = 80. Whence in order to reproduce 
aq from H and O, it is obvious that one 
le of H must be taken, and half a volume 
of O. 

Since chemists can now obtain nascent 0, 

an experiment may soon be possible which 

diagram in this peige, to «ave labaur, the leading linea of force onlj' are 
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would be important as to these views. Thus, according to us, water 
is produced from equal numbers of H and O, which is equivalent to 
two volumes of H and one of O. And if the active condition of 
oxygen, obtained in the aeriform state from peroxide of barium, be 
really O not conjugated into O, then perhaps not half a volume of 
this gas, but a volume equal to that of H, will be required in order to 
the production of an equivalent of aq,* 



SNOW, WATER, ICE. 

91. There care two kinds of common Vapour. — In reference to an atom 
of vapour (fig. p. 47), we find occasion for noticing a change of form 
analogous to the general phenomenon of maturition in nature, a change 
from a lower condition as to symmetry (but a higher of chemical ac- 
tivity), which belongs to the epoch of genesis, to a higher and more 
stable (but, therefore, less active state), which tends ultimately to be 
attained by this species. Thus, on three of the summets of the sex- 
partite poles of an atom of aq^ it will be seen that there is an atom of 
©, which is not upon the other three summets, and which, moreover, 
is supernumerary to the symmetry of these summets. It also appears 
that the translation of these six © to the equator of the molecule, would 
add much to the symmetry and stability of the species, the forces in 
the angles of the equator being in that case raised to the first square 
number. Under the action of its specific heat, therefore, directed 
by the law of symmetry, we are to expect that aq shall be matured 
into aq. And, as we have already seen, a preparation in the first 

* A comparison of Atomic WeighU and Equivalents. — It is not a little pleasing to 
observe that the atomic weijB^hts of this work, which are absolute, being the same 
nombers as express those of the elementary forces which constitute chemical agents 
(nobis), are very simply related to those of the authorised systems, though the Utter 
are quite conventional. Thus, according to our system, which looks to symmetry 
as a condition of stability, not MO (as with Dalton, and authors generally), which 
is necessarily heteropolar, rudimentary, and not insnlable, except in some molecular 
state, but OMMO = OMIO, is normaJ and typical, implying that the equivalents 
of substances, which form the bodies, or equatorial regions of compound molecules, 
should be taken in reference to two atoms of O or H, or such other chemical agents 
as are generally attached to the poles of molecules. Now, since H=5 (nobis), and 
2H = 10, while in the systems of our country, H is commonly taken at 1.0. We 
obtain, on this scale, the true atomic weights of basic bodies, simply by removing the 
decimal point one degree towards the right. Thus CaO (auct :) ^ 28.0 composed of 
Ca = 2aO, and 0=8.0, and this to us is OCaCaO = 2 CaO = 280, Cla=200, and 
20 =80. Such chemical agents, however, as are not basic or equatorial, but mott 
frequently on poles such as CO^ require to have their authorised numeral equi- 
valent halved, in order to obtam the atomic weight. Thus, CaO,CO> (auctj 
OCO,OGa,OCO, or £lCsC (nobis), the lime is 28.0, and the fixed air 22.0 (auct :), at 
us 280 and 220. But the last is two atoms, so that one, ^110, H being =iS 
0=40. 

In the continental systems, O, from its great chemical activity, having/ 
generally taken as the standard = 100, while to us it is 10 A, by remomg the decimal 
place one degree to the left, the number of allogens that constitute the species, is at 
once indicated. Hence, multiplication by four, converts these equivalents on the scale 
of O = 100, into ours, their halves or doubles, as the case may be. But, in the 
authorised systems, the entire domain of equivalents being pursued in the dark, there 
are not a few inconsistencies, but generally winked at» for fear of losing altogether 
what light there is. 
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lines of molecular morphologjr, for the produc 




due time, of 
) here, yie find a similar 
preparation for assigning a period or epoch 
for organic life ; in view of which ag might be 
. called the vernal, and aq the autumnal form 
L of common vapour. The terrible idea of death 
I being derived from the spiritual world, haa no 
place where sin has none. In the true order 
of the crealion, instead of death after a certain 
period of life, there is only relief from further 
subjection to change — a relief arising from the 
'^ accomplishment of a destiny. 

92. T/iaetieo, ag anJ aq, mil tendtotaiiu tnhenlliey me€t. — From the 
general law of the affinity and aptitude for union of diwimilars, it 
follows that these two sorts of vapour, as often as they meet, and 
the temperature permits, will tend to unite, and that by the re^ou of 
their equators ; tor there the most complete difference exists, each angle 
in the one being composed of S0, and of the other of 40. Taking 
as the minimum whicJi peejesses any kind of individuality, the lowest 
number that has Himilarity in opposite regions or ends, we obtain 
> combinations of three elements each, viz., a^aqo; and aqo^aq. 
But these being so for from the 
spherical (even from the circular), and 
[dso dissimilar on their exposed parta, 
will also tend to unite as oflen as they 
meetj aQd,sinceiu everyaspecttheyare 
I hexagonal, this they must do in groups 
I of six, giving a figure like that on the 
' margin which, on comparison with the 
snow flakes below,* will go far to ex- 
plain the latter. 

These constructions may serve idao 
to remind the reader of the geometrical 
character of the inflorescence and or- 
ganisation of moDOCOtyledonous plants, in which, when compared 
with the higher order, the aqueous tissue predominates over the 
carbonaceous. 





I. Htnce, chud, tnow, water, 



* Tb«M BUD« Dalies have not been selected for the wke of their aftreement with 
lis Tiew. They are the flrvt Ave ilKurffl in t'le pam of thoM obwir«ed by Ut 
lahher, and given in tlie IWatnOtd Ntm; Febriurr IT, ISM. 
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many ways, giriog rise to beaatifal large vedcles of Tuions fonDS ; as 
also ifae single atoms of aq and aq, in anotber way, viz., polar angles 
applied to eqaatorial angles refeniag ihemselres, the former to 
spherical or mononietTic (line wealher) forms, the latter to rhombo- 
bedral (stormy) forms, and in this way some insight may ultimately 
be obtained into meteorology. But all must tend to the drnpleet 
combination (which is still large), as the normal molecnie ; and that 
is, when two of the stell&te bodies clap together and unite, as they 
may and most, uuder the law of sphericity, into a moat exquisite 
molecule, of which (he accompanying projection of its equatorial 




A« = aq« = 



edges may give some idea. The smallest nnmber of atoms of aq 
and aq, that can possibly constmct it, is 36. Six in each of the 
meridians of which it consists. Its weight, therefore, is 86x45=^ 
1620. It is a hollow cellule or basket of dew, open on six regions, 
to let in fiiil many a molecule, which may thus nestle in it as a ' 
nucleiis, and thus expbun how considerable quantities of certain sub- 
stances may be added to a given volume of water without adding to 
ilB balk, or, if adding, then only by the addition of new particles of 
water constructed out of the atoms of aq, which these saline particles 
formerly possessed as part of thur forms. 

94. A partkle of water ig epherical, and potutia a max. denai^, only 
at a eertam ietrq>eralure. — From the conjoined action of the law of 
epheridty and of the currents which traverse every molecule, when 
changing temperature, or, indeed, when forming part of a mediup) 
which connects any two bodies that are changing temperature, it 
follows that a particle of AQ (— S6 aq), will be spherical only at a 
certain temperature ; and since the sphere has a minimum of super- 
flcies, water must, at that temperature, have a maximum density. 
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95. Above ike Temperature of max. densiti/ its f<irm must he oblate. — 
This follows from the superior tbrce circulating in the six atoms of aq, 
which ara in contact with each other around the poles, and admit of 
such acurrent. These currenta must tend to reduce the regions in which 
they move to a plane, and bo to render the molecule oblate. Above 
the temperature of maximum density, therefore, a particle of water is 
in want of matter on its poles to render it more in harmony with the 
law of sphericity. And in and on the poles, therefore, though no 
other chemical molecule, such as C, were given, we might expect 
such a body as OHaq — 2 HO auct. But such a particle of water is no 
longer neutral. It has a basic reaction. It will immediately attach a 
particle of OCO, etc, if it can find one. In short, water above the tern-, 
peratnre of maximum density must be apt for efTecting solutions and for 
the construction of oi^;anic elements. WhSn thus supplied with basic 
poles, a particle of water OHaqAQaqHO has its weight = 1800. 

96. Belov) tfiat Temperature it must he prolate. — When the polar cur- 
rents, in consequence of the lowness of the temperature, flow along 
the meridians (which represent the axis) they must tend to straighten 
themselves, and so the particle of AQ to become prolate. Not on the 
poles, therefore, will matter tend to he added now, hut on the equator ; 
and what we are now to expect, if nothing but water be supplied, is, 
that five of these prolate particles of AQ will unite, as elecnentary 
forces do in constituting an atom of H, or atoms of H in constituting 
one of S, two forming the axis of the combination, and three the 
equator; so as to give a rhombohedral element or sesqui -com hi nation, 
from which a solid, such as ice, may be expected to result. 

AUUOMIACAL TAFODK — ZOTE AND AZOTE — AIR. 

97. Front, the Union o/HK teitA HH, or o/aq or aqU wfe aq Am- 
maniacal Vapour (= Am) resulte. — I. Although it is to be expected, that 
the union of H with H will usually be by their equators, whence, as 
has been shown (85), an atom of common vapour results, yet they are 

• also dissimilar in their poles, and in certain circum- 
stances, union of pole to pole may take place. Such a 
combination is, however, prolate in a high degree. If, 
therefore, it he obliged to exist alone, it may be ex- 
pected to partition itJielf into lesser bodies, which shall 
be more in keeping with the law of sphericity. Now, 
in reference to such a process, it is to be considered 
that the original species implied in this combination is 
U, while the additional matter, being 5 0, is exactly 
equal to the genesis of another atom of H. Under the 
first and third law of Being, ^erefore (that of the 
conservation of the species, and that of assimilation), 
HH, w = 16 wo are to expect that when HH (w = 7 + 8 = 15), 
either secularly or in the sunbeam, or under the electric dischai^o, is 
(for want of others with which to unite, and so to maintain itself) 
obliged to partilion itseli; the product will be 8H (w s= 3 x 5 = 15). 
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But in the region where H and K combine bjr their poles in one 
inBtaoce, they are likely to do eo in other instances ; and thus, where 
there is one HM there are likely to be many. And in this case, the^ 
will more readily than single atoms of K and H (for they are more 
prolate), couple by their equators, and these again, in set^ of three, 
just as in the genesis otaq; only that under the law of union by dif- 
ference, they will do so in alternately 
inverse positions, and thus, just as in the 
Ibrmer case an atom of oj resulted, so 
now an atom of am will result. II. It is 
L lo be remarked, also, that if two atomB 
I of aq (or two atoms of common vapour 
I Btillin thevemal state) meet, aswe have 
supposed two of HH to do, that is, pole 
o pole, they, too, can improve each 
other's symmetry greatly by uniting on 
the same aiis by their Bummet8,for their 
summets are dissimilar. III. Still more 
readily an atom ofa^H will unite on the 
oM,ti—B6 = 17H same axis with an atom of aq, for aqH 

is heteropolar, and mui>t rush into union ; nor can any body meet its 
demand better than an atom of aq. 

98. Double- etimulant. — By these modes of genesis, we thus obtain a 
new species, which, morphologically considered, is obviously a doubly 
powerful aq, n sort of vapour which we should espect to perform 

in a higher walk in the mdecnlar 
world, the same function that ag 
does in a lower. Respecdng the 
third variety, however, viz., opHaq, 
it is to be remarked, that there are 
L a great many " forces" in the inte- 
1 rior; and unce the poles are de- 
I fectjve (being concave), and oon- 
[ formable to H, it is to be expected 
that when the species has synniie- 
trized itself and acquired matail^, 
then, instead of one H and boCH 
supemumeraTy forces in the centre, 
there will he an atom of H in earit 
QoniH pole, developed by the effioreaeeaea 

of the axis. We thus obtain, instead of o^Haq, the fine specie* HaDtH 
(ui = 5 + 85 + 5), which might be called double-stimnlaiit. In all 
ordinary circumstances, however, an atom of will oovet each [loleof 
this species, giving OHnmHO. When, however, am is to enter into 
union with H, as, for instance, with CIH, or under any circnmBtances 
in which HO becomes or is esdmated as BO, we obtain as a separate 
species am, w = 85 (= 17 when H = 1, and 212.5 when O = 100). 

99. But of am, when newly generated, it is to be remarked 
that, when free, its axis is too long (under the law of Bpheri- 
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city) fgr its equatorial diameter. In tbfl species genenited from 2aq, 
therefore, we may expect that the six snpemomerary fbrcea upon the 
alternate summets of die poles will be oR«n discharged into the »ther, 
OP given off to adjacent molecules, which are in want of more matter 
to complete their symmetry. Normally, bowever, they must betska 
themselves to the equator, raising th« 
group of forces on each of the angles 
there, to the first square number, and 
thus giving an autumnal am, which 
bears the same relation to am that aq 
\ does to 09. The atomic -weight of am- 
1 monia, therefore, may be expected to 
I range between that of 2aq and {2aq-^ 
r 6) = 90 to 64 (= 16.8 to 18 when 
H = 1 ; and 210 to 224 wluaO = 100.) 
100. Supposing if'Mrifenn, and 
each of its two el|dWitA lltagto have 
____ retained its atmOe^tin^^Olie, K> 

■m=w,»o=l8H that each limb nf ' ^ JBiff "frhrnpjr a 

double volume, its sp. gr. ought to be somewhat ^gbter.^/yi that o( 
common vapour, as that of ammonia has been -fiiiind to' ^ 'It will 
be a very powerful sort of steam, ever ready to atinot^mM -*if^ 
around its equator, in sets of three and six, and to'^imk(befe«B,atom 
of o^ into HO for its poles, so as to be known and to act not as am, 
but as omHO, or, when in repose, OHamHO, that is, as oxhy- 
dr^kali (88) intensified by the power of the large molecule of am, 
which forms its body. Moreover, when the surface of the body of 
dm is fully charged with some species of the pentagonal series, as, 
for instance, C, it is to be expected that, under the law of union by 
difference, the two atoms of vapour for the poles will unite, not aa 
HO, but as ag, giving a form resembling a double am, viz., agfunaq.' 
101. Amttumiaeai Vapour trana/ormabie into HNHNH (=N4-8H 
auct :). — It has appeared, that under the influenoe 
of molecules of the pentagonal order of forms 
and certain currents, an atom of aq must be trans- 
formed into HO (87). And similarly it now 
L appears, that under the influence of the same 
t order of forms (the pentagonal), and when there 
I is a current which calls for a lengthening of the 
I axis, am must be transformed into HNHNH, 
i instance of a pentagonal form, C may be 
F quoted. Where G rules (as in mature organic 
products and in the nervous system), the trans- 
formation now considered may be expected to have 
been accomplished ; as also, when a linear force, 
as, for instance, a nervous current kept agoing by 
life, shoots along a fibre of which an atom of ant 
is the axis. Assoon, however, as this force ceases, 
* For SDC^ a MHnbhialloa Bee the BgUM of Ptperioe tt (he end. 
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or HNHNH is relieved from under the dominimt inducdre influence 
of pentagonal forms, it wit), nnder the first law of Being, (35) as also 
under the inductive influence of forme of the hexagonal order, such 
as aq, relapse into am, and so recover itself. According to these 
views, however, HNHNH may be regarded as the form of ammonia 
in which it is emelled; for it is then altogether under the influence of 
some part of the nervous ajstem, and of this system the veiy charac- 
teristic as compared with the other systems, appears lo be the pre- 
dominance of the pentagonal in form. 

102. And Dam^ioaahU into N aruf 3H. — ^Let, however, either an atom 
of am or of HNHNH be exposed to any of the rude processes of tbe 
]al>oratory, as the electric discharge, Are, or the like, it is only to be 
expected that, from each such element, aa atom of HK (whi(^ soon 
gives 8H), or 3H at once will be discharged, while the two atoms of 
N, each of which is heteropolar and not insul- 
able by itself, will close together under the law 
of sphericity into the exquisitely symmetrical 
t species N or N. And here, just as we found 
t in rising from the decomposition of o^, the 
HB of 0, by coupling into atoms of O might 
ime thefully individualized or aeriform state, 
so, plainly, may atoms of N, by coupling into 
N. The weight of N in all cases must be about 
70, which it will be exactly, when obtained by 
K,'i==70=UH the destruction of HNHNH, as ftlao when 
otherwise obtained, as will afterwards appear (= 14 when H = 1 and 
175 when = 100). Moreover, in this species, since it is so emi- 
nently spherical, and already to a certain extent cellular also, we may 
expect very great stability and repose ; in other words, we may ex- 
pect N to prove itself in the laboratory very backward to all kinds of 
chemical agency. Indeed, supposing it fully invested with its atmo- 
sphere of caloric, and once raised into the aeriform state, it does not 
appear how it could be induced to enter into union anyhow ; for it 
does not appear how its morphological condition could be improved in 
this way. It has run the course of its life. Not withont reason, 
therefore, may such a body be named Azote. It follows, from our 
views, however, that one N may often exist apart from another, as one 
O may exist apart from another O, in which caae another name be- 
sides Azote is required for it. And as such a species as N =^N 
anct : cannot but be very lively and active, like O, which might retun 
the name of vital air, we may name this species Zote, iv = 36 (= 7 
when H =. 1 and 87.5 when © = 100).» 

•It li faerc to be remarked, hoHever, that our 17 = N of ths aatliDriEed aba- 
mUtry, Jnit u oar IH) = O of thon ■vscems which bnild tbefr formul« npon Uia doc- 
trlna of Totumea. The chemical reader, therefore, irhererer In theae pages he meeu 
with ET, most equal K with his own N, and where he meeta with N mnat ngixi it ai 

iH MCt. This may be trouhleiome for a time, but will save flgnm lu the end. 
'boa, while we have BO,CH, in the ayalems continnaDy, whT never HN or CN, but 
always HtN and C'N T If wewrita it aceordiDe to the view We viien, ^e anomaly 
^aappearo. H«N ancti = ffM = BEJH = HNNH = aHN nohie. C'Nauct! = 
C'Sr = CKC = CNNC = 3 CN nobla. 
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103. Laughing Gas. — The lightest and simpleat symmetrical com- 
bination of these two elements, N and 0, is NON, which, supposing 
it to occupy, like N or O, only one aeriform volame, would weigh 



85 + 40+35 _ 



, as langhing gas is fbnnd to do. Considering 



the greater perfection of S, however, when by itself, we may expect 
that this species, when placed in the presence of bodies which offer 
a grateful union to (such as combustibles, or the lungs), will be 
readily decomposed, thus setting free atoms of O, each by itself 
which we can easily believe to produce more livdy efieots on the 
nerves than atmospherical oxygen, in which the atoms of O are inhaled 
in the coupled state, and invested by their atmospheres of caloric, 
as they are also in oxygen gas, when artificially prepared and 
inhaled. 

10^. EwHometer Oat and its prodvctt. — ^The next symmetrical com- 
bination which ofiers itself is ONO {=N0* auct:), to which we most 
allow two aeriform volumes, since we have here one volume of acote 

and one of oxygen. Hence, sp.gr. — "^ "T 1- 2=15 Has given 

by experiment. This combination is, however, too long in the axis ; 
and, therefore, if more O be supplied, we may expect ONO + O first 
to open into ON+NO-t-00, and then to symmetrize itself into 
2 (ONO), of which sp. gr. ^-1-35 + 40 ^ 23H, agreeing vrith ex- 
periment (which NO*, the formula of this species in the systems, does 
not, without division). This ratio of the two elements N and O, 

however, culminates towards the fine form ONr- NO = 2 (NO*) auct : 
which is the fully oxygenated form of Npr-N = 2 (NO') auct: fine 

species these, which have of late been made to show themselves in 
organic chemistry. 

105. Nitric Acid. — But all these large molecules are aberrations from 
the type which is a dodecatom (the poly- 
hedron proper to the pentagonal series 
of forms), itspolesazotetitsbody oxygen, 
vii., N 0"N = 2 (NO*) auct. Suppose 
L N, indeed, and not N, to be the agent 
V aniting with O, then, since around 
I the equator there are just five regions 
I for union, we shall have N CN, a very 
' exquisite form ; and this may occur in 
nature (if any of our molecules do). 
But all such forms (of which there are 
many, as will appear) must tend to 
couple into dodecatomi; in this instance 
«0>>-iSO< into the grand molecule N O^N, which, 

though we cannot expect it by itself in nature, being composed entirely 
of non-metallic elements (76b), yet we may expect in combination with 



5^^; 
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metallio matter, snch M potaasa, 
etc^ or even io the laboratory, per- 
haps with an atom of HO on each 
pole, giving the exquisite body 
HO N O'^NOH = 2 (NO* + HO). 
And here, supposing thia specie* to 
form a liquid by itself, it foUom, 
since its poles consist of atoma of 
H (which are trigosal), that the 
first isometrical molecule that is 
possible, is a tetratom (62) which 
is the densest vre dught to 
expect in a specieB, all whose 
elements tend to be aeriform. 
Allowing one aqneons volume to 
Buch a molecule, we obtun sp. gr. ; 
_ 4(H0 + N + 0"+N+-H0) 

SQ 

4(45 + 70+400 + 70 + 46) , ,. 

1820 * ^*' 

expL id. 



HO.ij 0"si,OH = a (syc+HO) 

106 iiotemay be unfiil to protect Jrom the iiuidertee of H, when aq 
it deeompostd ivU) H and 0, — From what has been shown of the delicate 
cellular strrcture of a particle of water (93), it fully appears that it 
cannot exist if either its own temperature or the pressure upon it 
exceed a certain amount, and there exist any mechanical agitation 
at all in the region of heat or preBsure. In either case, AQ will be 
resolved in 36&q (i.e., a particle of water into a large volume of 
vapour or steam), of which, in its confinement, if adequate heat be 
present, the explosive force and violence may exceed all bounds, la 
that prims9val abyss, therefore, to which antiquity on all hands refers 
ns, we may calculate upon the existence of high-preaeure Steam in a 
state of confinement, and therefore of ebullition in its depths, though 
we are not to look for any indication of it at the Bur&ce. Bnt, in 
such a state of things in the a^ss, there can be no doubt that mneh 
aq will be transfonned into HO, as also much am into M'H'KH. 
Now, although as soon as these elements shall hare escaped- from tlia 
region of violence, and while yet in the deep, aq and ani vSl iNl 
regenerated from them, yet, deeper down in the laboratory of th« 
abyss, where N and cannot but meet occasionally, we sxtUt expect 
various unions to take place between them, among which- there first 
appears NON ; i.e., an atom of 0, with both poles filled and covered 
up by an atom of N. But by this an atom of is obviously Bocnred 
fi^^m the access of H, and, consequently, from relapse along with it 
into an atom of a;. Now NON, although, in consequence of its very 
highly prolal« form, it might not be able to exist alone, yet might it 
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clo SO in the molecale proper to ita form (which 

is pentagonal), that u the dodecatom ; and so 

solid a form is this dodecatom (NON)", that it 

night exial under great pressure. The utmost, 

I indeed, that any pressure could be expected to 

1 accomplish, would be the locking together of 

the single atoms of N, so as to give instead of 

N the compact icosahedron N ; thus giving as 

the profoundest abyssal combination NON, or 

rather, let us say, NON as one species (and 

which may partition itself also as BoO,N,OBo, of which hereafter.) 

107. Common Air. — Returning at present to NON, howev«r,'andit8 
molecule, it is to be expected that when it escaped from, the .cepon^ 
pressure in which it was generated, its partitionment wjlt take! fdao^j 
and ultimately the atoms of N will be liberated, tia tfaa^ an taott 
perfect each by itself than any combination o£ than tiaa 'ba. . ^jSTe 
thus obtain as material for an aeriform medium over the abyBSfa 
supply of 2 N + O. It has been shown, however (90), that atoms 
of O do not assume the aeriform state singly, but in couples =^ O. 
Our mixed atmosphere will, therefore, have for its element 4 N + O. 
But does this exact ratio satisfy the law of symnietry T On con- 
structing the smallest integrant portion or cnbe of air, that is, the 
cube which has 4 N for its side, and whose number of atoms of 
N = 64 and of O = 16, it will be tbuud that, to complete the sym- 
metry of the distribution of the atomg of O, another will be required 
for the centre of the cube, giving as the ultimate or perfected compo- 
sition of the permanent atmosphere, which, under the law of symraetryi 
may be expected to extend to all accessible heights above ground. 
Vol. Weight, 
4x4x4 = 64 N = 7901 = 76*71 . . . 76-99 (Bousdngaultand 
(4x4)+ 1=17 = 20-99 = 2329 ... 28-01 (Dumas, 1841.* 

The production of the atmosphere, according to the mode of genesis, 
which has now been conceived, implies the escape of an atom of H 
for every atom of O ; and of this hydrogen we may expect a portion 
to gain tbe atmosphere. There, however, it will ascend, and when 
on high, being most favourably placed for the union of aetherial 
matter with it, from H we shall speedily ha?e H and K, and, con- 
sequently, aq and aq (85-91), and this as occasion serves gathering in 
AQ, will give rain, and so be returned to the earth. It appears, 
however, that HH and am, though in comparatively very small quan- 
tities, may also be expected, so that not only vapour but ammonia may 
be said, in our theory, to attach organically to the atmosphere. 

• And thng ve Bad oar dirUor for the spedflc gmnics ot aerifbrma, common ^ 
beiug unity. 

64 £T = 64 X ?0 = 4480 
17 ® =17 X 80 = 1360 

81 ) S840 ( Ta-1 = w of an imaginary unit volome of 
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CHAPTER X. 

PHOSPHORUS, SIUCON. 

3 abyss, much H may ramaiii, and under the 
pressure existing there, maj be forced into tfae 
molecules proper to ita form. These, aa ap- 
pears at once from its triangular equator, are 
L the tetratom, hexatom, octatom, decatom, and 
I icosatom, of which the last is by far the most 
I perfect, and that which solicite our regard 
e. Its 'weight at the moment of genesis, is 
^ 5 X 20 == 100. There are, however, in 
the centre, 20 forces crowded tc^ther,and these 
_^ _ It ever tend to repel each other end to gain 

ru, w_nu_iuo. jj^^ surface. But the positions proper for 
them on the aurfa4:e, are already occupied by twenty similar forces. 
The latter are, however, reuisted on the outside by the tether only. 
Under the pressure outwards, therefore, of the Agrees in the interior, 
those on the surface will be thrown off or vaporize into the tether, 
meanwhile rendering the species phosphorescent (li), destroying its 
metallic lustre, and reducing its weight from 100 to 80 (the latter 
= 16, when H = 1 and 200, when s= 100), which, during the most 
pliiloaophical period of modem chemistry, was the &TOurit« weight 
of an atom of Ph, though now it is more generally taken at double 
this number ( = Ph nobis). 

109. But not in the abyss only, and as a mineral, are we to ex- 
pect this species. H abounds in organized bodies, and there are there 
many icoaatomic molecules having H poles centrad. Now, the centre 
of a large molecule must be a region of intense cold ; for the specific 
caloric, BO far as the molecule possesses unity, must ever seek to diffuse 
itself as an atmosphere over the periphery of the molecule. Cold, 
in this case, therefore, may do for the group of 20H, what the pres- 
sure of the abyss did in the other, and in living bodies as well as in 
the strata, we may have this molecule H" unified and simplified into 
Ph. Nor are these the only modes or regions in which this species 
may be generated. Thus, 20 metallogens, by normal union, give it at 
once. Ph may, therefore, be also a meteoric species, as well as a 
mineral and an organic species. Moreover, BoOoB (the boracic 
principle, uodecomposably united with 0, see fig. N, p. 37), if simply 
effloresced, gives it. In short, we may look for Ph in every region of 
nature, although that it will be only found in small quanUties during 
any one epoch, will presently appear. 

110. Its Atoms are eo well adapted for locking into each other, 
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especially when solicited to union by O, that it is to be expected, that in 
the current of nature and the laboratory, they will generally be found 
locked together in couples. Such coupling is, in fact, as good to 
them *as chemical union, for when they couple, the region of union 
becomed in reality an atom of O, and, therefore, not only an equa- 
torial region well suited for the attachment of other matter, but so 
much non-metallic matter for the species, which, however defective 
in lustre from phosphorescence or otherwise, is (nobis) truly metallic^ 
Thus, we obtain the equivalent of phosphorus now generally adopted. 
And here, again, we find, as in reference to N auct : = N nobis, so 
Ph auct : = Ph nobis. Two such couples united crosswise, will (as we 
supposed the elementary forces themselves to do (59), in order to 
constitute an atom of allogen), give an isometrical molecule which 
may possibly be raised into the aeriform state, in which case 

sp- gr. = ^^^ = 4-439. Exp. 4-355. 

111. But what will be its structure in the dense state? Its 
normal molecule, like all elements of the pentagonal system, is the 
dodecatom. But a dodecatom is very small in volume compared with 
a particle of water, which, however, it has been shown, that every 
densemolecule must emulate. Adodecatom of dodecatoms, again, would 
be vastly too large. But between these, and belonging also to the 
pentagonal series of forms, as has been shown, there is the triatom, 
and in reference to this it is a very remarkable thing, that a triatom 
of dodecatoms gives the very number of elements which exist in a 
particle of AQ. It appears reasonable, therefore, under the law of 
assimilation, that as often as these forms will admit of it, we shall 
have dense molecules consisting of triatoms of dodecatoms. Calculat- 
ing the weight of phosphorus on this theory, we obtain 

^ 3(12 Ph) 3(12X80) ^ „„ ^ , ., 

SP- ^' = -^AQ-^ = 1620 = ^'77 ^^P*- '^' ^ 

It may also be observed, that in such cases, since AQ = 3 x 12 aq, 

the same result is obtained by dividing the simple elements by aq : 

, Ph 80 - „. 
thus, — =-7r= 1*77. 
aq 45 

112. Being of a metallic nature (though from being hollow, and its 
surface in a state of change, we may suppose that it may be 
now translucent, now opaque, and generally defective in lustre), 
it will have a great demand for O. Those combinations which 
are most natural and stable, however, will be such as are ana- 
logous to NO*N, and N O^^N, and N ^*N : that is, PhO*Ph, 

PhO^^Ph, and Ph^Vh = PhO*, 2(PhO*), and 2(PhO«) auct: 

113. These being dissimilar will unite. Hence PhO*Ph, PhO^^Ph, 
and a conjugated acid = 3(PhO^) ; and hence, in the laboratory, 
three phosphoric acids, the ratio of O in all = 5556 per cent., and 
their respective equivalents, as 1 : 2 : 3 ; whence, estimating them all 
as of the same weight, the equivalent of water or other base in union 



will seem, after some 
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manipulatioDS, 1, after others 2, after others 
3 ; and theee phenomena will be coostant when 
the coaditions of existence are the same. 

It does not appear, that an indhiducU of 
theBe species, or of Ph itself, can bs per- 
manent in nature, though the species will. 
Thus, in Buch a current as insists upon simpli- 
city of poles in molecules, and unity of axis, an 
atom of Ph must gather up the five forces 
which form its pentefid poles into an atom of 
H on each (see accompanying fig.) And these 
atoms of H on the approach of O must unite 
with giving aq, (75) and there will remain 
a new species with oxygen poles, and metalline 
body, viz., OSiO (see fig, below). 



H81H = a + 7U + fl = Fh 
Bi = TO. 

SILICON, 
114. Not merely by the degeneration of Ph, must this species 
result. It must be a most abundant product of the abyss in a direct 
manner. Thus, it might be shown, that in the abyss from the trans- 
formation both of aq and am when is present, we may constantly 
expect the remarkable combination NO. Thus, an atom of aq con- 
sists of a circle of six elements of tfae general form of K, and let aq be 
normally decomposed, as by the galvanic current, nothing but an atom 
of X, and the symmetrizing of the remaining five into an atom of 0, 
which is the counterpart of K, is to be looked tor ; as also whenever aq 
is normally transformed. But let an atom of aq be decomposed in the 
presence of an atom of O pressing upon it, and it is to be expected, that 
while one atom of O tears ont an atom of H from aq, and by carry- 
ing it off itself regenerates another atom of aq by the use of this atom 
of K, the five remaining elements of the atom of aq, instead of form- 
ing into an atom of 0, will rush simultaneously into the pole of the 
romaining atom of 0, and thus form an atom of N in union with one 
of O. But such products of the abyss are heteropolar, and will not 
exist single. Let but a couple meet, however, and then the atoms of 
N locking together by their pentiSd poles 
under the pressure, we obtain the solid sort 
of azote (N p, 37), carrying O on each pole. 
We obtain ONO. Now, this is plainly the 
counterpart of NON, which we found to M 
the abyssal element that gives the world its 
atmosphere. This species, therefore, which is 
the counterpart or complement of air, we may 
as usual expect most abundantly, at least, in a 
mature state. As to its maturition, what we 
OSlO,w = i60=aOH, are to expect is, that the ten stherial forces 
which are grouped together in the centre shall find relief by mutual 
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repulsion in the direction of the equator, to which the presence of an 
Rtom of on each pole, and the consequently prolate form of the 
entire combination will determine. The central body will thus be 
transformed into a new species ; the same as that which we found to 
result from Fh, and the same in neight as N, and not without analogy 
to both ; but with its body now metallic instead of crystalline, as it is 
in N ; and the atoms of O, now belonging to its genesis, and in balance 
with the metallic parts most firmly attached. Instead of designating this 
mature (cellular and metallic) species N or Fh, let us, therefore, de- 
signate it Si, and the natural combination of with this new abyssal 
species OSiO. Its molecule, like that of pentagonal forms, generally 
is of course (OSiOy . But atler eziating in the current of nature, two 
poles, as has been shown (79), must be marked upon it. Let this 
be done by the union of two additional elements on opposite regions 
of the dodecatom, we thus obtain OSiO (OSiO)'^OSiO. But, in this 
molecule, both poles are negative, and both are similar, white the cur- 
rents of the terraqueous globe are heteropolar, the one positive and 
the one negative. Under their influence, therefore, we may expect 
that one of the negative poles of the molecule just constructed, wilt be 
filled and rendered positive by the introduction of an atom of Si into 
it. But no sooner shall we have such a molecule with a positive pole, 
but it will immediately couple with one of the former sort both 
whose poles are negative, thus giving as the unit of this abyssal species 
on the grand scale OSiO (08iO)"OSiO(Si)OSiO (OSiO)"OSiO. 
Allowing one aqueous volume to such an element, we obtdn as the 
Bp. gr. of this grand product of the abyss, 

150 + 1800 + ISO -f 70 + 150 + 1600 + 160 _ ^.(.f, fVrr,t M\ 

iiir ^ =^ 68(Expt.id.) 

Supposing that the chemist could decompose 
it, he would obtain O = 53*3 per cent., and Si 
an imperfectly metallic body, w = 70, and that 
of OSiO = SiO' auct;= 160( = 30, when H = 1, 
and 375, when O = 100), which is as nearly 
the authorised equivalent of silica as need be 
cared for. It further appears that this species, 
since every molecule is testudinated all over 
by oxygen, will be secure from the attacks of 
oxygenating agents t and, therefore, of chemical 
agents in general. Supposing its molecules to be 
triatoms, its system of crystallization must be 
rhombohedral. 

A series of molecules united by their terminal 
edges must give rise to a spiral arrangement, 
leading us to expect the phenomena of circular 
polarization, etc. 

And here, adopting a simpler diagram to repre- 
sent OSiO (that IB, as it were, a section of it 
in the plane of the axis), we obtain an eTiquisite 
element of crystalline and organic nature, in 
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which, however, as formularized above, there are, for the utmoat 
solidity, obviouelj iO too manj. SiipposiDg these removed, as in 
the diagram, we obtain oxygen 50'6 per cent. ap. gr. = 2'54. 

And here already we have, as ie well known, the element of 
the skeleton in certain animals and plants. In the relations of the 
lines of force in the diagram, it may also be seen why the rhombo- 
hedral and hexagonal crystalline forms attach to the species. 



CHAPTER XI. 

CARBON. 

115. N like k (see p. 41) tn certain case* will be tram/orme^ mto 
C + H. — The primary combination from which, according to the 
preceding view, silex is obttuned, is NO. This, however, to settle 
down aa silex, must conjugate, so as lo give ONNO, which, under 
pressure, gives ONO and by e£Sorescence into the cellular and 
metalloidal OSiO. 

If NO remain single, the result must be very different. Thus, 
NO is heteropclar, and the N pole is pentefid. Whenever, there- 
fore, a force bears upon NO, whose action is to give unity and length 
to tiie axis (and especially in the presence of O, which is idwaya 
favourable to the regeneration of HO, and therefore to the develop- 
m^t of H), it is to be expected that N (see flrst flg.) will gather up 
the 50 which constitute its peniifid pole, into an atom of U (see 
second fig.), thus leaving as a form to which H is attached, a beautiful 




pentagonal bipyramid, generally isamorphous with B (p. 83), in 
which w = H — H = 35 — 5 = 30 = 6H, which, therefore, we niHy 
designate by C (for another genesis of C, see 75)- 

116. I^ Spiral Filament.^-TbQ polar and equatorial angles in Uiia 
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species being diHaimilar, atoms of C| when they meet successively, 
will unite by their terminal edges, and, 
trom this, there must result a helix of 
indefinite length, ten atoms of C in one 
turn or spire, producing in solutions cir- 
i cular effects upon rays of transmitted 
light; and spiral liiamenls in structures 
jf which G determines the organisation, 
117. Charcoal. — Under the ordinary 
condition, however, that every com- 
bination tends to iicquire individuality, 
these spiral lilaments roust tend to return 
upon themselves, and thus the uppermost 
C instead of ascending further, to turn 
downmards. But, one spire so doing, gives the molecule-proper to 
the form of the species, that is, the body of a dodecalom, which amy 
be thus represented, (C)'", w = 300, which cannot but be a radical 
of great importance, in which polar species, such as HO, HC, HOC, 
etc., etc., may attach themselves. 

118. Diamond. — Under circumstances of peculiar repose also, the 
dodeoatom may construct itself completely, or may be left as a 

nucleus when all the oxygen, hydrogei>, 
etc., have been driven off, or carried 
"way from the molecules generated in 
arbonaceous tissues. And in this 
4se, we obtain a molecule of such 
xquisite structure, that it reminds us 
f the rotherial element itself. It die- 
lays, indeed, traces both of the tetra- 
edron and of the sphere; and it does 
_ot appear how it could be surpassed by 
any body in mechanical strength and 
uu hardness. As we found, then, in re- 

ference to the Ecther, the tetratom to 
be its, first molecule, so let us assume 
the tetratom in this case, as also that these tetratoms of C" combine 
agiun in tetratoms of a second order, each of which is now large 
enough to occupy an aqueous volume. We thus obtain 

119. Hgdrooarbims. — According to our views of the genesis of C, 
however, whether from N or k (see p. 41), it makes its first appearance 
in Nature in union with H, and this, therefore, under the first law of 
nature, we are called upon to infer, will tend to be its last. Ac- 
cordingly, even oxygen, though exquisitely conformable to carbon, 
BO that it cannot but be most greedy of union with it, cannot prevent 
the return of carbon into union with hydrogen, but by keeping it 
covered up, as in OCO, either afloat in the atmosphere, or fixed 
on the polea of some powerful metallic species, such as lime. In all 
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the kingdoms of nature, h jdro-carbons show tbemselves, and tend to 
accumulate, even in spite of the oxygen of the breeze, or of respiration. 
The chemist also can produce new sorts of them in vast numbers. 
As to CH, being heteropolar, it can be insulated only in the molecular 
state. Hence the chemist is in possession of it in its tetratoms (iso- 
metrical but not homopolar), giving (CH)* = C* H* auct: Then, 
whether he have HCCH or not, he has its tetratom (HCCH)* = C* 
H*' (Sp. gr. = •?. Cahours), to which the admirable Faraday, who 
presses so closely yet so modestly on the footsteps of Nature, has long 
ago added (CH)^^ = C^^ H^^, in what remains of the oil gas liquor 
when the others have risen. 

1 20. Naptha. — But, in the current of nature or art, as has been 
shown (79), poles must be marked on an isometrical molecule. And 
here, marking them as is most legitimate, by the omissions of so 
volatile an element as H ; and then forming the dodecatoms into 
triatoms, as usual, in order to obtain a molecule, consisting like a 
particle of water of thirty-six elements, and large enough to occupy 

the same volume, we obtain 3(C(g)^« C) = C^^ H^^ Sp.gr. ^^^^"*"^^ 

= .76. Expt. id. (Best Persian naptha.) 

121. CoaL — ^To preserve all the atoms of H in a dodecatom, each 
must be capped by an atom of C. But now the combination is no 
longer capable of the aeriform state. Doing this previously to its 
reduction to naptha, and bringing the triatom of dodecatoms into 
harmony with a sub-8Brial genesis, by allowing an atom of N and one 
of O to attach to each of the three molecules of which the triatom 

consists, we obtain 3 (0(™)^2N) = 3 (C«* H^* NO), which quite 

agrees with the analyses of the best coal by Richardson and Begnault ; 
Liebeg taking HO for NO, as the polar body we obtain, his actual 
formula for Newcastle coal, viz., C^* H^^ O. Of the species here 

defined: Sp. gr. -^^ — — r ^ = 1.58 Expt. 1.3 — 1.75- 

122. Fata and Oils* — ^As mineral nature gives napthas and coals, so 
does organic nature give oils and fats, the poles being here variously 
marked of course, and so giving rise to many species. The radicals 

of all, however, are C^^V^C when C is centrad, and (=-=)*^when 

H is centrad in the molecule. Of these the triatoms give C** and C®®, 
and one of each C^^, and so on by union in this way as in nature. 
But both the dodecatom and the icosatom must also be subject to 
incrustation by successive layers of CH, so that they shall become 
double, triple, etc.; which may also be regarded as the molecular 
states of the hydrocarbons C*H*, C^H^. The most perfect species 
which presents itself for theoretical construction is, an icosatom of 
triple hydrocarbon, its poles carrying on the same axis, 4 C + 3 H + 
3 O + aq which admit of representing manifold important radicals, as 
for instance, the saccharine and the lactic, thus 




aq, HOCHCOCOCH ] CH »<> HCOCOCH.COH, aq = C" H" O" 

LchJ 

+ 2 ay = Margaric acid (triple fat with lactic, saccharine, poles). 

A Totume, however, would not be sufficient to demonstrate all the 
easily constructed forms of the fat bodies ; let us, therefore, fall back 
upon the simple combinations just referred to, and eshibited all 
perhaps occaaionall^ upon the poles of the beautiful chemical obtained 
from human fat, etc. 

123. Sugar — Sweetness. — From various regions of nature both dense 
~ aeriform, water in the ba^c condition, seems 

competent to attach pure carbon. An atom of C 
I) each pole of a particle of such water, gives 
V C,OHaqAQaqHO,C, and consequently the com- 
|bination COH or HOC. And here we are 
introduced to a radical full of the promise of 
^ molecular activity; for not only is it heleropolar, 
ind must ever aim at the molecular state, but 
n it the H is Still separated from the C by an 
HOC atom of O, while by the first law of Being, (the 

principle of the regeneration of the original combination), the H and 
C must tend to come together. The inversion of the part CO is 
therefore to be espected, thus giving HCO as the 
matureformof HOC, a combination which, in its 
functions, must have analogies to HO, since it 
k difiers from it only by the insertion of an atom of 
I C between H and 0. And here we might venture 
I a conjecture as to the possible cause of such a 
sensation as that of sweetness. Suppose there 
existed in the sentient organisation of the tongue, 
molecular parts in the state of HOC, whose 
HCO destiny in the order of nature, is to be trans- 

formed into HCO, it follows, from our third law of Being, that the 
access of particles of HCO to these sentient parts, will iacilitate 
and tend to effect that change in the organisation. Now, such a 
change being the fulfilment of their destiny, we may suppose, 
to be agreeable or sweet. The molecular form proper to HOC 
and HCO, as in the hydrocarbons already noticed, is either 
the dodecatom or the icosatom, leading us to expect in nature 
two genera of sugar, as for instance, from the dodecatom 
c(^)"C = C"H">0"'orHCO(^)"° OCH = C"=H"0'* etc., 

vegetable sugars); and from the icosatom ("S")"' = C'°H*'0''', etc., 
etc., (milk sugars) etc., with poles variously modified. 

124. Vegetabie Adda and Jellies. — During the change from HOC to 
HCO, it is easy to understand that the H must often escape leaving 
CO (carbonic oxide), a combination, not insulable or aeriform 
by itself, but as COC occupying two volumes; capable also of 
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the molecular alal«, giving CO (^)'*0C =2(0^0''), (rhodizonic 
acid.) But such a quantity of C and O without H, is quite annatuitiL 
There is an approach to nature in H (^-;)"'H=C"'H"0^''(croconiB 
Bci<l). But, before Nature will sanction the combination, we may 
expect HOC as the polar bodies, and C" complete, to which, adding 
an atom of aq on each pole, we obtain aqHOC,c(^)'*'C,COH aq = 
C'H'O'^ (meconic acid). But we must also have many acids of a 
very elementary atriicture. Thus, an atom of saccharine, HCO, may 
be protected from immediate destruction from the oxygen of the air 
by an atom of CO on the H pole, thus giving OCHCO, whose 
most perfect molecule is, of course, the dodecalom. Marking tiu 
poles by an atom of aqHO on each, we obtwn aqH0{0CHCOy*0H^ 
= 2(C H'O"). This fine species, however, may exist also is 
triatoms, as also in single atoms. By inversion of one of the coo- 
stituent elements also, it becomes HCOCO, not only capable of 
dodecatoms like the former, but of tetratoms (HCOCO)* = C*H*0*; 
and icosatoms; as also of two organic forms ; one with a body of HaqH 
(single stimulant), the other with a body of -rj- (marsh gas). And 
thus it becomes easy to understand bow there may be many acids, 
such as citric, malic, maleic, fumaric, etc., not to be distinguished by 
their combuBtion or equivalents, while yet they are very different in 
themselves, and in the functions which they serve in nature and the 
laboratory. So long, however, as long continued boiling, etc., with 
powerful agents (oxide of lead, etc.), are employed, there is but little 
hope of isolating the very bodies which nature produces.* 

125. Carbonic Acid. — But HCO will not be able in any but in the 

^^^^^^^^ moat compact molecular state, to withstand the 

^^^^^^^^^^ oxygen of the atmosphere ; let but an atom of 

^^^^^1^^^^^ O have access, one of its elements will carry 

^^M r^ff ^^B off the H, regenerating aq, and the other perch- 

^^H ^B ^^^1 ing on the atom of C, for which the cenlral 

^^H VV^ ^^^P cavity in O is just a mould, we shall obtain a 

^^^^^^^^^^^V remarkable species, viz., a particle of oxygen 

^^^^^^^^^^^ gas, carrying about with it a particle of C con- 

^^^^^^^^ cealed in its interior, its formula OCO. Hence, 

ocu = uOi we mayexpect this species to be parasitic likeO, 

* The valne of s chemical formula, to aa»iit in ^ving insight into atructare in 
•ncta oud, is beautifuti; shown by Fremv'* reaearchea on the vegetable jelUea. 
Thus, suppose an IcoMtom of the acidouB element HOCOC to receive a dodecaUm 
of the saochRTine HCO on each pole, vhich is each a combination as might bo 
iDokeil fat where orfcaiiic fonna are atill toucbins od inorganic, we obtain 
(HOC)"(HOCOC)»(HOC)i'= CH^O", which is the first artioniate form Fremj 
obtdna AMm the jellj-nrodacing sutistanceB, while the same, when dissolved and 
org«nlsed around a body o 'ptiyto-sthnalant (HaqH), gives two tetratoms, or ona 
oetMom of the fine form (aqHC^^CH)" = 8(C^>0' + HO). Frem/a meUpeotio 
add (which, when free, will obviondy have >□ atom of a<i on each pole). 
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and entitled to such a name aa fixed air, alsoi its combinations (car- 
bonates) to be generally analogous to those of oxjgen (oxides), and a 
place for it possible where there is a place for oxygen, as in the blood, 
etc. It is obvious, however, that its functions, especially in relation 
to carbon, must be very different. Sp. gr, = — =1.525 (Expt. 

1.5241 — 1.539Regnault). Itsregionsof union being pentagonal,itscon- 
densed molecule must be the dodecatom, Sp. gr. — "i aafl " — ~'^' 
ExpL .72 — 98, according to temperature. 

126. Slifptic. — The most independent way in which CO can atti^n 
to homopolarity is tbat, in which it attains at the same time to the 

most exquisite regularity, viz., by inducing an 
atom of C into its empty pole, thus giving 
an icosahaedral combination COC, w = lOOj 
wbicb is the most solid combination of C and 
; and which we may, therefore, expect to 
appear, and to remain when others have been 
destroyed. Thus, let the acid C'<H'0" (me- 
conic), mentioned last page, be submitted with 
care to more heat than it can bear, vapoar and 
fixed Mr going off, while yet under the third law 
inder maintaining the dodecahedral type, there re- 
mains the newacid, aqHO(C0C)"0Haq-2(C"H'0'),(comenic acid). 

127. Mould. — It is not in combination with C, however, but as 
usual with CH, that we may expect CO to remain in nature, giving 
COCH = C'HO, a formula, to which it has been perceived that the 
pjro-gallic and humic bodies, tend. And, indeed, if we construct 
its molecule, so as to protect the H from 0, and thus to preserve it, 
while we mark the poles, as usual in subaerial species, by the atmo- 
spherical elements, we obtain the per centages of pure mould, thus 

NC0(f?r0CN, 3„^,_ 

C" 1260 . 54.4 . 55.0 \ Huraus from the 

H'" 100 . 4.3 . 4.8 (heart of an aged 

2.5 2.5 r oak not yet fallen 

£8.2 . 37.7 ) to the ground. 
128. AiKesthetic. — When the atom of O in 
styptic is replaced by one of H, so that instead 
of COC we have CHC, we obtain another 
combination possessed of great interest. It 
seems, in fact, to perform the same function in 
reference to the animal economy that COC 
does in referenc« to the vegetable, viz^ to bring 
the most exquisite phenomena of vitality to a 
stand. Thus, over several degrees of latitude, 
CHC = C*H where the climate is favourable to the develop- 

ment of the styptic principle COC, and the humic bodies prevail, 
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all the nobler phenomena of vegetation are prevented. Summer 
and winter scarce make any difference. All nature is thrown 
asleep in a bed of peat-muas. It is also known that the changeful 
phenomena of the higher life in animals, may be thrown into a 
state of sleep by certain agents, named narcotics or hypnotics, 
and, when administered by respiration, anaesthetics. Now, of sach 
substances it appears that the poles or effective regions are cod- 
Blituted by the analogous combination CHC. Thus, ether (nobb) 
is composed of a body of single stimulant (86), with poles of tliis 
kind, viz., CHC,HaqH,CHC = C*H»0. Chloroform, again, is a 
dodecatom of chlorine with a double anesthetic on each pole, evidently 
an agent of far greater power as an auEesthetic, as also more exclusively 
an anffiatbetic, and safer, since, if it should undergo decomposition in 
respiration, all that need be apprehended would be thft depaiitire of 
only one aniFsthetic from each pole, thereby learioK the poles of 
the chlorine still covered. Thus, CHC,CHC (CP^OHC»©HC = 
4 (C'HCl^) Sp. gr. = l («O + 5 + M0) ^ j.^g ^^p, j.^^. .v.... ,- 

129. Vinegar. — On referring to the two saccharine .radicals, tit, 
HOC and HCO, the vernal and autumnal forms offte same com- 
bination, it is obvious that they must often meet; and when they do, 

they will ever tefid to unite, giving the combina- 
tion HOCOCH = i (C*H'0* or C^H^O' + HO) w = 
150, and therefore, in the aeriform state sp. gr. 

= z^ = 2-08 Expt. 2-09. Such a body, inserted by 

its CH pole, which is more dissimilar to water than its 
OH pole, is altogether suitable for forming poles for a 
particle of AQ. The poles of the particle of water 
will thus be oxhydracid, tlie whole sour, and the acid 
part 5'8 per cent. Now, this is the normal per 
centage in true vinegar, showing that it is not a 
mechanical mixture but a chemical species, viz., 
HOCOCHaq (AQ) aqHCOCOH-C^H'O* + 38 aq. 
Also, HOCOCH i^H HCOCOH ; in reference to 

the former, of which an exquisite combination 
appears when one is inserted in every o^ in a 
particle of AQ, giving as the element HOCOCHaqHCOCOHaq = 
C'H^O' + 3 HO, for which (allowing to so large a molecule as 

this 8 aqueous volumes), we obtain Sp. gr.= ^^qoo^ ~=~^ = ^'^^^ 
(Expt. 1-080). But there are many others, often polymorphous. 

130. Lactic Add. — When, instead of HOC, there is offered (or 
union wilh HCO an atom of hydrostyplie COCH, there results a 
symmetrical product, viz., HCOCOCH (lactide), which must form 
a powerful polar element, for an atom of aq as a body = C'H'O'. 
Inserting one in each aq of a particle of AQ, and allowing 




COCHaoUCOC = 
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four volumes to the molecule, we obtdn 36 (HCOCOCHaq) = 18 

(C«H«0* + HO) sp. gr. = ^^^\^e2o"^^^ ^ ^ " ^'^^ ^""P*- '^' 

131. Formic Acid. — Simpler than the saccharine radicals, which 
give by their union acetic acid, CO and HO when they meet must 
unite. In this case, there will result OCOH. But such acid elements 
in their turn meeting, will unite, giving OCOHOCOH. Of this 
combination, however, the axis is very long, while by the transfor- 
mation into aq of the central H, along with one of the atoms of O 
adjacent, it becomes OCOCOH = C^HO*, from which we obtain 
a fine molecule, by inserting one in each element of o^ in a 
particle of AQ = 36 (C^HO^ + HO). And for this molecule 
(allowing in consequence of its size four aqueous volumes), we obtain 
Sp. gr. =36(60±6^tl20 + 45) ^ ^ ^ j.gg ,^pt. 1.235. 

132. Oocalic Acid. — Similarly, formic or hydro-carbonic (OCOH), 
and carbonic (OCO) when they meet must unite, whence there will 
result OCOHOCO rsubliming oxalic acid) = C^O^ + HO, which, con- 
densing its axis by the transformation of the central HO into aq, gives 
OCOCO = C20^ w = 180, a body analogous to OCO, fit for the poles of 
a large metallic species such as Ca. Moreover, instead of such a body 
as Ca, we might have one composed of the aqueous element merely, 

as for instance, we might have OH— HO, to which, giving the oxalic 

*^ 3 

elements as polar forms we obtain OCOCO,OH^HO,OCOCO = 2 

aq 

(C*0« + 3 HO). Not aq, however, but OCaO = 2 CaO auct : forms 
the most natural base or body for oxalic acid (see Calcium p. 77). 



CHAPTER XII. 

ALUMINIUM. 

133. On inspecting the structure of carbonic acid under our laws, 
it appears that it must differ remarkably from silica as to its permanence 
in nature. When it exists in circumstances (such as the sunbeam), 
calculated to exalt the repulsion acting between the two atoms of O, 
which cover the central atom of C, the latter will be liable to be for- 
saken by them, or rather, given up to any body which is then solicit- 
ing union with it, while the atoms of O open and part on opposite 
sides of it. When, on the other hand, the existing force tends to give 
solidity and sphericity to the nucleus, OCO will break up into parts 
at other joints. The central atom of C will retain on each side 
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fire of the metallogenB which constitute the half atoms of O on boih 
aides; while the other five on both (ridea, getting rid of their heteropo' 
laritj by union with each other, will reproduce either an atom of 
bj locking together, or a new metallic species (isamorphoua vrith that 
which has now been obtained out of C and identical with K, p. 40X 
according as the conditions of existence are favourable to the develop- 
-metallic or the metallic. 

metallic species, the former consists of an atom of C, 
all its faces beating an atom of metallogen ad- 
hering. W = 20 -1- 30 + 20 = 70, equal to that 
of Si, but in other features diifering remarkably 
from Si. Thus, in Si the equatorial parts are 
metallic, in this the polar are metallic. These 
two species will, therefore, under the general 
law of difference, tend to unite with each other. 
Moreover, let this species, which wo may 
designate Al, be fully effloresced, eo that tin 
_ _ forces confined in the interior have gained the 

Al w — Tu _ 14 H surface, and the species have become cellnlsr, 
as all molecules in the lapse of ages tend to do, and it will be trans- 
formed into Si. In this old age of the world, therefore, we are not, 
jierhaps, to expect OAIO in nature, hut OSiO instead. If, however, 
Al sliould exist in such combination with 0, that the axis of the 
combination is overlong already, and circumstances therefore favour- 
able for tlie conservation of an oblate form such as Al, then, we 
may expect Al still in nature. Now, a sesqui-combinalion is of tbia 
kind. Though not OAIO, then, yet we may expect in nature 
OAIOAIO = Al'O'. Now such a combination gives 46'1 per cent. 
of 0, and w = 260 {= 52 when H = 1 and 650 when O = 100), 
which agrees well enough with the Al'O^ of chemical works. The 
molecule of this species, as in others of the pentagonal series, will be 
dodeeatom, W = (12 x 200) -=■ 8120, which, however, in the current of 
nature (as shown in reference to OSiO), will tend to become heteropolar 
oa by the addition of an atom of Al to one of them ; on which they 
will couple as shown before in reference to silica. Allowing to each 
such uouplod element an aqueous volume, we obtain for alumina 

Sp.8r..C»x?«») + ™ + (l»><-?6»).3-9(E,pl.3-93). Tl..gr..ter 
length of the element in the dodeeatom being more powerfully urged 
by the law of sphericity, will here also produce greater condensa- 
tion and hardness than in silica. A triatom will similarly give a 
rhomohodi'al system of crystallization, though of a different form. 

134. Zircon t — When the current in which a free atom of Al exists, 
is such OS to lengthen and demand unity of axis, the pentiiid poles 
will be gathered up into atoms of H, thus giving, between two atoms 
of II a beautiAil species, isamorphons wilh carbon, but double the 
weight. The mineral zircon, which seems to be very extensively a 
granular eleroent in metamorphic rocks, may be ZrOZr,OSiO,ZrOZr. 
This gives the per centages and sp. gr. Zr, w = 60 = 3C = 3Bo. 
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CHAPTER XIII. 

POTASSIUM, SODIUM, CALCIUM. 

]35. Potassium. — It has been already seen that an atom of O, by 
lengthening its axis without changing the form 
of its poles, may open or unlock into two semi- 
metallics, one of which is here represented 
lA = 20. Now, towards the producing 
I of such a change, any linear force along tlie 
axis, as also the law of sphericity generally, 
must tend ; for O, when by itself, is one of the 
worst conditioned forms to which symmetry 
can be ascribed. But the same law which tends 
to unlock an atom of into two such coro- 
) give to the resultant form salient instead of 
re-entrant poles. It will thus tend to invert the 
position of the two coronets into which the 
atom of is drawn out, so that they apply to 
, each other base to base, thus to form the beau- 
t tiful metallic and cellular species k, w = 40. It 
I may be said to be an atom of O turned inside 
' out. It is also isamorphous with Al, and re- 
lated to it aa oiygen is to fixed air. We may 
therefore expect it to be of &r more lively 
_^ chemical agency, and more especially in its ro- 

d, w — «i— ott lations with oxygen, we may expect the greatest 
vivacity ; for k is exactly the metallic counterpart of non-metallic 
0. The demand of O and k for union therefore must be extreme. 

Beingpentagonal, the molecule ofk must be the dodecatom of which, 
as usual, a triatom may be supposed to form an integrant molecule or 
individual occupying one aqueous volume. In this case sp. gr. = 
3 m X 40) 




letallic, and (rota 



9 Expt. .86. Its lustre r 
its relation to it may well be expected to transform aq into HO, 
and uniting with the U> set the H when in the atmosphere on tire. 
136. Potassa. — Its normal and mature or imago-combination with 
must, as usual, be when a dodecatom has its poles oxygen, its body 
metal = O k'"0. But as a step towards the construction of this beau- 
tiful body, and when O is engaged in union with other substances, we 
may often expect an atom of the latter with .5k united around it ; the 
Ave salient pairs of external facets in an atom of being conformable 
to the five re-entrant couples in 5k ; thus giving us ^. Id both, the 
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ntio of O to k u the nme, aod is that of tbe aaAcnnd ijitens ad- 
hering to tbe old equivalent c4 k, nx^ 40H = SOO <ai oar anle ; £ 
(tbe antborioed eqniralent) being Dlmoaalj = 5k (doIm). And in- 
deedfin order tobesaticGed that tbeamborifledeqniTalent of potannm 
18 a group of atoms and not a sin^ one, it is oalj ueetaamrj to in- 
spect the poljthionic series of potasMnm frci n ea iberin^ howvwvr, also, 
that H and : s 2S nobis.) Moreorer, that tbe equinlorta of bodiea, 
as obtained in the laboratorj after torturing e^xrimenla, in which 
mncb lire and Tiolent chemical agents are forced opoii deKcaldj- 
constructed ntolecnles soch as k, aboold often come oat too light, 
is oolj what onr theory leads to expecL It is no wonder i^ after 
deflagration, etc., K sbonld be foond more neariy 39H than 40H. 

137. Nilre. — Now w« ma; somewhat nndentand bow Out fine ■■»- 
lagons yaconnterpartmolecnle N 0'"N (see page 58)^2 (myneti) 
maj be generated. Tbns, the original nascent atmosplieiKal dnaoit 
we have iband to be NON. It is in want of eqnatand ■llur, 
and k being given, in the proper circomstancea we Aall •mrmBrttilj 
have N ^N . But k being the metallic connterput of 0^ ito |m«- 
senco here mast immediate!/ lend to ^ve O* on tbe ontatandii^ pole 
of tbe combination above, so that we obtain from both „ q - which 
going together in couples, each with another of its own kind, and 
then both together, give as symmetrical molecules ^N 0'*N^ and 



^0 k"'OT^, (and as an nltimate heteropolar mdecnlear n 
of abrogation in couples O WO, N 0'°N). Bong a& of b)0 pen- 
tagonal series of forms, they must as usual ^gregate in dodecabxna 
or triatoms. Say tbe latter, as the combination is so luge, and then 
allowing one aqueous volume to one such triatom we obtain 
%«r..yi!^p = I.9(E.p.id., 

138. Carbon offain^— It is very curious to observe, that if an 

atom of k be anyhow disengaged and subjected to 

a linear force tending to give unity to its axis, then 

the pentefid poles on both sides will, as in other 

cases, gather themselves up into atoms of H, and 

k is transformed into HCH. This, as has been 

I shown, may conslitute a gas in nature as CH*C (p. 

4S). But if developed in a region where oxygen 

I abounds, two particles of O coming on, one on 

' each pole gives off from each pole an atom of 

HO = ag, and the carbonaceous body OCO = CO* 

remains. And thus, single atoms of potassium 

may secularly or organically be transformed in the 

presence of oxygen into vapour and carbonic acid. 

The latter again may be secularly transformed into 

And of these tbe last into Si in the abyss of the ages. 
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139. Fotassa, whea existing, as 7et as =- is so oblate, that ia 
regions of oxygenation it may be expected to receive an atom of on 
each pole, giving 0^ = KO' auct. But here the central atom of 
exists in ciTcumstances tending in an intense degree to invert it, 
that is, to change it from O into k. This done, we obtain an equato- 
rial plate composed of one atom of k with 5k around it, the poles of 
the central k or both sides capped by 0. This 
equatorial plate of k is nothing but a com- 
pressed dodecahedral molecule, which, let it but 
be inflated or expanded, is the most exquisite 
I conceivable, possessing the same form but half 
I the volume, and half the matter of a dodeoatom 
of k. It is, however, no longer like it, de- 
composable into twelve elements, and there- 
fore though to be expected to be analagous, yet 
to be possessed of such diversified func- 
(= 3Na anct :) tions. Allowing half an aqueous volume to a 

triatom (or double to a dodecatom). Sp. gr.= x2=.89Expt. .93. 

Its equivalent = 240 (= 48 when H = 1, and 600 when = 100, or, 
estimated in reference to a single atom of O, 24 and 300). But its 
structure is so delicate, that after the torture of the laboratery, 23 is 
more likely to be found for its equivalent than 24. Its normal com- 
bination with is obviously ONaO = 2 (MaO) auct : But here the 
metallic matter is still in excess over the non-metallic, and we may 
expect it not to part with HO if it has once caught an atom on each 
pole, and we shall have OH,ONaO,HO = 2(NaO + HO). Nag^Na 
= 2(NaO*) can also be constructed. Nay, even an atom of carb. acid 
on each pole is not sufficient, viz., OCO,ONaO, OCO = 2(NaO,CO0 
though this 18 found. The true polar body for sodium is not oxygen, 
but the more powerful chlorine, as will appear hereafter. 



140. Lime. — As we found Ph degenerating and attaining to repose 
as silicon, so it appears that sodium is similarly destined. Thus, 
instead of atoms of resting on the poles, let atoms of hemioxygen or 
coronets (fig. -^ k p. 73), lock with them and we obtain a new species 
having oxygen poles like soda, and analogous, but yet in many 
respects different. The same will also be obtained, if, instead of 
setting out with 0-q^O as an oxide of potassa, wo set out with OK'O, 
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'lliis, doubtless, nature prodnces in the laboratorj' or the vegetable 
world. But it cannot be permanent in nature; nor need we be sur- 
I'rised if it be not found. Its form is still very oblate, and the 
atoms of O are still verj near each other, while by tbe repulsion 
operating between them as being similar, 
and the law of sphericity ever tending to 
develop every molecule into the spherical, 
nothing more is here reqoired than that the 
atoms of on the poles continue to retire 
I along the axis, for the 5k to open into ten 
'onetA in beautiful union with each otlier 
' by their base edges, giving the most com- 
pact molecule we have ever met with, a 
regular dodecahedron in structure, the body 
metallic (sodaic), and the poles crystalline. 
The weight of the metallic part is 10 x 20 = 
200 (which, when estimated in reference to 
OCaO,>. = io+200 + 4o=one atom of O, and when H = l gives 20 
2S0 = &UH = a(CaO)auct:and 250 when = 100), and the polar 
oxygen is 80, which are the relative proportions oi metal and oxygen 
in lime. The whole weight is 200 + 80 = 280, which shows the 
analogy of our atomic weights and those of the authorized systems, 
that of lime, according to them on the H scale being 28.0. The 
analogy of this species to the preceding is very obvious. And now, 
indeed, we may retrace a series of analogous forms : — 

Potassa, . . k'^O ... OJr°"0 = 2(K0). 
Soda, . . O4k"0 ... OM'" O = 2(NaO). 

Lime, . . 0|k"'0 ... OM*" O = 2(CaO), 

Silica, . . O Si O ... OM" O = SiO'. 
Carb. Acid, - O C O ... OM* O = CO'. 
The column with M in it, shews the amount of metallic matter in 
each species, fi'om which it appears that the three first have it in 
great excess, the last in total defect, while the fourth has it rather in 
defect than in excess. And hence, under a primary law of union 
(76. b.) the first three will tend to unite with the last two, and espe- 
cially the last with the three first. Since all of these, then, are (nobis) 
recurrent species in the grand laboratory of nature, and cannot but 
meet sooner or Ial«r, instead of the four in separation, or forming 
molecules each by itself, we are to expect tbera in union — potassa, 
soda, and lime, with silica, and especially with CO' (anhydride car- 
bonique)." 

* A series of the same htn<l presents itself, nhen ne revert from tlie pentajfonal or 
mitierBl seriea of torim to [he hexagonal or aqneons. Thus ne have 
0,HainAQamH,0 = aiNH'l + SenOJ 
U,UiuAQaQ H O = 40HO( . „ 

o iitmk o = NH«-i- saoc *"'^- 

O HagH O s 3Hq) 

the upper tery metallic in their structure oompared witli the loner, and each, that 
•then tne lao of sphericity diws not forbid, the;' will readil; unite inith each other, 
mith OCOj etc. But the prosecution of euch inqairies belongs to organic chemistry. 
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141. Marble.—li only HO were supplied to k"0, doubUesa, it 
would be thankful for it, in as much as the atom of H is metallic. 
But what we are to expect in nature is OCO^, and aa the imago 
or most perfect specicB, OCO,Ok"'0,OCO, both = KO,CO»auct; The 
former, however, in order to Bymmetry and the capacity of exist- 
ing in inaulation, must adopt another atom of carbonic, giving 
OCO ~0C0 = KO + 2C0». This gives secularly OCO,OCaO,OCO 
= 2(CaO,CO') auct: w = 110 + 280 + 110 = 500. Constructing 
it as usual into dodecatoms, and these into trialoms, and to so 
large a molecule, allowing four aqueous volumes, we oblain sp. gr, = 

142. OxrdaU of Lime. — When water, aa well as oxygen and carbon, 
assist in the development, and, therefore, in the organic kingdom, 
often instead of OCO,OCaO,OCO = 2(CaO,CO*), wa obtwn 
HO,OCOHOCO,OCaO,OCOHOCO,OH = 2(CaO,C'0* + 2H0). Its 
poles being H, its molecule must be a tetratom or icosatom. Allow- 
ing ^ of a volume to the single element, or one volume to the tetratom, 
sp. gr. = 2.07 (Expt. f). 



CHAPTER XIV. 

SULPHUR. SELENIUM. 

143. In the preceding pages we have seen O in want, and eager 
for H, as often as it can find it. But H is not always to be 
had where O often exists in vast abundance. Could not O then 
help itself to what it wants, by a change of ils own form? What it 
now wants is an axis. It is intensely oblate ; 
could not . its constituent elements H arrange 
themselves so thai the form resulting might 
have an axis, and both stand instead of H to 
and perform the functions of in regions 
i not suitable for the presence of as such t To 
I this it is to be answered that. Jet but the 6H 
which constitute an atom of 0, instead of 
falling over upon each other, and uniting face 
to face, stand up so that their axes shall be 
parallel and their union be by an edge only, 
and thereupon we obtain a prolate form which 
is, in fact, an H on the great scale ^ S = ^S 
auct: It belongs to the triangular series of forms like H, and its 
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poles are identical with those of H. Bat its weight U eight timea 
08 great, being that of ozyfrea, with which it is thas convertible, and 
of whicb it is the morphological counter-part among metalloids, ss 
potusHium is nmoDg metallics. 

144. Oil of Vitriol.— The relation of S to O ia analogoas to that of H. 
As we have had HO, we may, therefore, similarly expect SO. Bot 
this ia heteropolar, and not transformable into a homopolar form as 
HO is when it becomes ag. SO will, therefore, hurrj into union, 
and supplying ag, juat as before we had CHojHO (see fig. p. 49), so 
now we may expect OSa^SO. But, in thb combination, in conse- 
quence of the weight of S, the poles are obvioualy overx;hsrged, 
while the equator is defective in matter. If, therefore, the two 
atoms of on the poles, could apply themselves symmetrically to the 
equator, we might soon expect them to find their way there. The 
form of that equator, however, being hexagonal, the nnmbera required 
for symmetry are not 2, but 3 or 6. Let, then, another atom of 
be supplied from the atraoaphere, or some carrier of O, such as NO 

or ONO, and we may have, forthwith, the 

exqubite combination, S— S=SO° + HO auct: 

aq 
Manifold, besides, however, may the com- 
i binations of S and O be, though none so solid 
I and noble as this. 

Ls to the dense or liquid molecule of this 

I acid, if fully constructed, it ought, of course, 

o be the icosatom (which we shall presently 

' find to be that which solid sulphur ultimately 

affects), and if another atom of ay were 

supplied to each element, so that the whole 

molecule might he encased in a shell of water 

(vapour), there is reason to hope that lesser 

8— SsSO'+HO molecules, such as the tetratom, the hexatom 

^ and the oclatom, might not diversify the 

liquid, and render the sp. gr. of difficult discovery. At aU events, 

for this molecule = SO* + 2H0 auct: allowing two aqueous volumes 

to so large a molecule, we obtain, ap. gr. = — ■ - ■ -^ — ^42 = 1.78 

145. Anclhiidrom Sulphuric Acid. — S like H tends to form in tetra- 
loma, and while we may have S0°8 = SO' auct; a grand niolecule 
is possible, S being in tetratoms, vij;., S*0"S* = 4(S0') auct: Beau- 
tiful also is the polythronic series of 8, both with O and K, which 
are analogous, as may be seen by any one who will take the trouble. 

146. SulpAitr. — Like other species of the triangular series of forms, 
the first molecule of this species must be the tctratom, of which Uiere 
are no fewer than three forms ; the most solid, that in which the three 
atoms on the equator insert their poles to the very centre (see fig. 
H 8*H abstracting the atoms of H, p. 79). And these, when most 
fully constructed into an integrant molecule, must constitute an 
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20f4X40^ 
icosatom. Whence sp. gr. ^ .goQ '''^^ Expt. 2.00. Interest- 
ing phenomena are to be expected when subjecting euch molecules 
to heat. Thus, supposing a mass to be fused while yet these icosa- 
toma (of tetratoms) are not broken up, we should expect it to be 
capable of the liquid state, for the molecales are eminently spherical. 
But when the heat is urged so that the icoaatom is itself dissolved, 
and the heated mass consists of tetratoms merely, these being hetero- 
polar, must try in various ways to cohere, and we may expect the 
mass to be viscous or cohesive. But, if the heat be urged further, ao 
as to break up the tetratoms, then it is to be expected that the sub- 
stance will resume its specific and original molecule, the icosatom — 
not as formerly composed of tetratoms, but of single atoms. And 
now, at this higher temperature, it ought to be as fluid as ever. And 
that sulphur displays such phenomena is well known. 

147. Sulphur Vapow. — Supposing these icosatoma to be broken up, 
the heat being stilt farther urged, we may expect the species to be 
on the confines of the aeriform state. But, in order to enter upon 
this state, we may expect the tetratom, which is oblate, to take with 
it one atom more on each pole, giving S^ analogous to H° (see p. 4d)> 
This hexatom, however, is not symmetrical, in conaequence of the 
decline of the three atoms of S on the equator towards one pole, so 
that, to obtain a symmetrical combination fit for the aeriform state, 
these hexatoms may fly in couples. Allowing half a volume if the 
former, and a complete volume if the latter, we obtiun 

sp, gr. — =^ — = 6.6, which is that of sulphur vapour." 

148. St/drosulphuric Add. — ^The tetratom of sulphur may be pre- 
vented from returning to the molecular state, and also rendered 

©buoyant and spherical, by attaching 
an atom of H on each pole, thus 
giving a species which reminds of 
CH'C (page 46). Its composition 
is H S*H = BSm or 2(8H) auct: 
with which it must also obviously 
agree in sp. gr., allowing each M 
to retain its own volume. 
149. Sulphocyanogen, — Of the 
same type is sulphocyanogen, the 
atoms of H on the poles being 
replaced each by NC ( = NC S*CN 
- NC'S> = CyS' auct:) 
gj _ 160. Selenium. — We have ascribed 

"s ""''■ the genesis of S to the combination 

of 5H, BO that they unite by an edge only, yet poles to equators, 
and so as to preserve unity of axis, a mode of combination which 
cannot but be very undecomposable- Let 5S combine in the same 
* A Hner dodecatom, boweier, sppean in this species Hhen in anion with mercurj, 
whiiih ma; be aUa the Bsrifonn mdeoule. 
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way, and there must result a chemical species highly analogous to 
sulphur, but five times as heavy, and perhaps equally undecomposable 
w = 5 X 40 = 200 = 40H (selenium = 39.5H). 



CHAPTER XV. 

ZINC, COPPER, IRON. 

151. Zinc, — But the most interesting products of S, considered as a 
genetic principle, are those which result from the insidence of metal- 
logens on its facets. Thus, let atoms of A (see fig., p. 33), fix on its 
six equatorial external facets, it must be thereby metallized, and 
its weight raised from 40 to 64. Moreover, the metallic elements 
thus generated, it might be shown, will aggregate around a cellular 
cavity, isamorphous with 0, the symmetrical number in this the 
normal molecule being five of the metallized sulphurs ; and this, it 
might be shown, satisfies the phenomena of the zinc of the chemist, 
Zn auct: being thus = zn* nobis (as K = k*, etc.), Zn, w = 5 x 64 = 
320 = 64, when H = 1, and therefore, 32 when estimated for one 
atom of O. 

152. Copper, — Let an atom of S receive metallogens, not on the six 
equatorial, but on the six polar facets, it now becomes of such a form 
that it can partition into two, both of which are symmetrical and 
identical with each other, by a section through the equator. And 
this parti tionment is to be expected because the form when whole is 
prolate, while each of the halves is tessular. The specific metallic 
molecule, and ordinary equivalent in this case also, is a group of five 
elements, the weight the same as in Zn. And similarly, it might be 
shown that this species may represent copper ; Cu, auct: being thus 
= cu* nobis. And so in many metals W = w*. 



IRON. 

153. But sulphur, while, on the one hand, it must be subject to 
receive additions of metallogens, and thus give new species in this 
way, must also be subject to dissolution. The last part to be dissolved 
will be the nucleus of the icosatom and of the tetratom. And when 
these have got rid by efiiorescence of the forces in their centres, 
twenty in the former case and four in the latter, these nuclei will 
remain as distinct metals, of which the latter (that derived from S^) 
must possess quite novel properties, and may detain us still a moment 
longer. 

The form is analogous to that of metallogen itself. It is heter- 
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vpolar in a high degree, Ita cnrrents, therefore, will flow between 
the poles. It will be permanently magnetic. 
Hence, it cannot be reused into tiie aerifonn 
state. It 19 also a tetratom of H, the fonr 
> discharged from the centre. It may, therefore, 
I hare a meteoric as well as a mineral origin, 
I and, in &ct, maj be expected everywhere. Its 
I weight is (4x8) — 4 = 28. Moreover, its 
form is such that a bomopolar group of Hucb 
elements must consist, like those just mentioned, 
of fi, w = 140 = 28H. It, therefore, agrees in 
fe=iF8aiict: equivalent with iron, andFe, auct: = fe» nobis. 
But a finer molecule results from the union of ten single atoms of fe, 
w = 280. Two sorts of icosatoms are also attiunable (the passive 
state) w = 560. Three atoms and four also form very solid mole- 
cules. Thus, this species has many equivalents, the lowest, viz., fe, 
itself no more than 5.6 on the H scale, the highest 112 on the same 
scale. Of symmetrical oxides, there immediately present themselves 
fe* K' 

^ and fe^OQ (analogous to ^j and E>«0), oxygen in both 22.22 

percent., (and, therefore, theprotoxide FeO of chemists), Uie weights 
= ISO, and its double. Hien a sesqni-oxide O fe'O fe'O (analogous to 
OAIOAIO, (ie' being just = 2A1), oxygen 30 per cent. This, when 
existing as a molecule in nature, may be expected to receive an atom 
of HO in the outstanding pole (Hceraatite), or an atom of fe instead, 
in which case it will be heteropolar or magnetic, and the or^geu 
reduced to 28.03 per cent, (magnetic iron ore). There may be other 
combinations with 0, however. Thus (as we have seen in reference 
to phosphorus), fe'O fe' may be formed, and receive an equator of 
0*, giving fe'-^fe* = 2(FeO') auct: etc 

154. Nikd, CobaJt. — Of the same type, there must also be several 
other spedes, of which one is the most elementary substance after H 
itself, viz., the form of fe, when reduced to the utmost, and composed 
of four metallogens surrounding a tetrahedral cell. Its volume will 
be half that of iron. The weight of the mass ratiier more. Also like 
iron magnetic, metallic, and incapable of the aeriform state. Such a 
substance, however, must he difficult of access to chemical agents, 
and till nickel and cobalt are better known, we may pass on. 



CHAPTER XV. 
MINERALOGY. 



Thk laws of symmetry and sphericity, which have been seen to rule 
in all that precedes and to determine it, rule also in the crystalline 
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world, and render a science of mineralogy posnble. Thas, taking tbe 
first foar well-known silicates in Miller's mineralogy, and the all- 
important felspar, we obtain, as the element in each, a dodecatom, as 
nsual, with the poles differentlj marked in each, bat all ajminetricidlj. 
Thus, 

Body. 



Pole. 
Kyanite 
Andalusite 
Staurolite 
Tabular spar Si 

Felspar Al»~ | 



lite SiAl« ) 
klusite ..si >- 
•olite Fe* ) 



(Si Al»)» 

(SiCaSi)" 
(Si)" 



Pole. 

(ft* 

Si 



{f 



Al» 



ArfwedsoiL 



KTA2nTE.-<Al»y* = 8640 — 63-4 — GS-S) «^^ 

(Si)" = 2100 — 36-6 — 36-4| ^^^^^' 
Sp. gr. = 1620 )6740( 3.54 Expt 3.58 — 3.62. 

M. Bnnson. 

Andalusite.— (Al»)"— 3120 — 59-7 — 58-62) j. 

(Si)i* - 2100 — 40-3 — 40-17J ^^^^^ 
Sp. gr. = 1620 )5220) 3.2 Expt. 3.1 — 8.2. 



Staurolite. 



Jacobson. 



(Al« y« — 8120 — 54-5 — 54-72) 
(gi)ia _ 1800 — 31-5 — 29-72 y St Gotthardt. 
2 f e» — _800 — 14-0 — 15-69) 
Sp. gr. = 1 620 )5720( 3.53 Expt. 3-54 — 3.68 



Bance. 



Tabular Spar. 

(gi)8« _ 3900 

(Ca)" 3360 

+ 
1620)7260(-h2=2.24 + 



_ 53-7- 5305) Q^^^jU 
— 46-3 — 45-74 J ^^^^v"*®- 



Adularia ^m St 
Gotthardt. 



Felspar. Berthier. 

(&i") — 1800 — 64-3 — 64-20) 
2Al — 520 — 18-6 — 18-401 

2.^— 480 — 17-1— 16-95) 

Sp. gr. = 1620 )3X2800( -4- 2 = 2-59 Expt. 2-577. 

From which we see, that the atomic volume is sometimes equal to 
that of water (Kjanite, Andalusite, Staurolite), sometimes double 
(Tabular Spar), sometimes that of the triatom double (Felspar), for 
the legitimacy of which, in connection with the dodecatom, see 
page 34. 
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CHAPTER XVI. 
BARIC MOLECULES. 

155. The preceding series of molecules have been constructed on 
the general idea ihat ihe first combination of eetherial forces which is 
in relation with space in all its three dimensions, viz., the tetratoin 
w=4 (see fig., page 33), itself not insulable, receives from the ambient 
ffither, or some other source, a single additional 0, whereby it be- 
comes homopolar and insulable, and is then the H of Ihe chenliBt, 
w = 5. But in situations where insulation and the aeriform state is 
forbidden, and where disposable tetberial forces are abundant, as in 
the abyss, deep veins, and regions of subterraneous action generally, 
another result is to be looked for. In that case, we may expect that 
under the influence of the grand law of assimilation some one of the 
four angles of an atom of allogen (A, w =: 4) will be assimilated to 
the region opposite, by receiving an,, accession of other 20, three 

being then opposed to three around all the 
form, thus giving a new sort of allogen, the 
same in form, but each angle composed of 30 
L instead of one, w= 12. Moreover, the same 
I product may, in the same region, be expected 
' more directly, viz., by the grouping into a 
tetratom, of Eetheriai forces already grouped in 
sets of three. Here, then, we have a new 
genetic radical inviting us to construct a 
series of forms similar to those which we have 
ind to go agtun to nature and the laboratory to 
leries will not be seen to represent other molecular 
agents which are encountered there. We may expect such of them 
as are isamorphous with those which we have treated of already to be 
so far analt^ns. But yet it is obvious that their action, in reference 
to the same substances, must be very different. Thus the elementary 
angular number here is 80, which is also that of oxygen. Between 
oxygen, therefore, and the species now to be noticed (which we may 
call Baric species), there will be in general a repulsion (52) which does 
not exist among common or abaric species. And here, therefore, 
oxidation will not be the grand phenomenon, as it is in the other 
sphere. Some other bodies, which can insist upon their rights with 
greater force, and other numbers, may be looked for, as destined to 
perform among bancs, the functions which oxygen does among abarics. 

156. In consequence of the crowding of forces also in the structure 
of baric species, their effiorescencAf or expansion and development, 
may be expected to take place more easily and ra^iidly wherever there 
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are facilities, and thus each baric species to be devoloped into three 
of the aDalogous species of the abaric order, if nothing else is deter- 
mined. Let us not look, therefore, for baric H, which is equal to 3H« 

157. Sea Salt. — ^Let us leave the surface of the earth, and descend 
for a moment, as we have, indeed, twice done already, into the abjas. 
We now encounter the combination of BoO,N,OoB (page 59), of 
baric structure, w = 8 (20 + 40 + 80 + 40 + 20) = 600 = 120H. 
Suppose it to remain in the abyss, and a force to act from the centre 
of the combination efflorescing and expanding that centre until in that 
region it become cellular, we obtain as a central monometric bodj, 
first, a species isamorphous with phosphorus, but still baric, w = 240 
(Arsenic *). And after that, when the molecule has become abaric, 
and is fitted for taking its place among abaric species, as, for instance, 
in the waters of the ocean, we obtain none other than the splendid 
molecule which we have already been led to regard as sodium 
(p. 75). On each pole of the atom of Na there is now, however, 
a baric combination, isamorphous with CO, w = 180 = 36 when 
H = 1, and 450 when O = 100. It is, therefore, to us plainly chlorine, 
which, as a non<metallic body, is obviously more fit for quenching 
the demand of so large a metallic body as Na than O is. Our formula 
for sea salt, therefore, is ClNaCl. Its molecule is, of course, the 
dodecatom, as with pentagonal forms generally. 

158. Brine. — This dodecatom may be encased in a shell of AQ by 
an atom of HO as an intermedium on each of the twelve elements of 
the dodecatom of salt giving (AQHoClNaCl) = 2(NaCl + 18.5 HO) 
= 26.5 per cent, of salt. An atom of salt with one of HO on each 
pole might nestle in a particle of aqAQaq = 2 (NaCl + 20HO) giving 
25 per cent, of salt. If the salt were wholly without HO, then the 
salt = 27 per cent., Expts. do. do. 

159. Sea Water. — ^A particle of salt, when enclosed in a shell of firesh 
water, constitutes a particle of sea water, for which twelve particles 
of AQ for the body, and one for each pole, will be required, giving 

12AQ 
AQ p.^ p. AQ. This element of the ocean gives 2.56 per cent of 

,, ., « ,. e 1620 + 19440 + 600+1620. _. 
chloride of sodium. Sp. gr. = ' ^~t = r-14 = 

1.0264. Expt. — 10263, being the mean of eight experiments on- 
board La Borate, on the Sp. gr. of the waters of the tropical seas. 

160. Salt — Could salt be made to form a shell for a particle of 
water, as in nature water tends to form a shell for a particle of salt, 
so that each of the six meridians of AQ should carry a molecule of 
HO,ClNaCl,HO we obtain (HO,ClNaCl,OH)+6aq=2(NaCl+4HO). 

Of dry salt, Sp. gr. = 12 (^^^ '^'^^ ^^^ )^ 2 = 2.22. Expt. id. 

161. Borax. — ^And here a very interesting fact appears. Thus, 

* The authoriBod equivalent of arsenic is three times the weight of this. The 
intimate structure of barics being composed in each element of three forces, Uie law of 
assimilation constantly tends to the development of triatoms in this order of bodies, 
henoethe frequent Qccurrence of Cl*» Pt*, etc (Platinum is baric iron, (nobis). 
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given a dodecatom of sea salt, it must have, of course, as a nucleus, 
a dodecatom of CI. Now, Ci is the baric form of BoO or BO; 
and this, when developed into abaric without change of type, gives 
3B0, so that the nucleus of CI" = 3 (BO)" or 3 (OB (BO)" BO) = 3 
atoms of boracic acid.* Now, Bo ( = Bo^^ nobis :) exists in such relation 
to Na that its form and weight are the same, only it is the non-metallic 
form, of which Na is the metallic. We may, therefore, expect each to 
tend to develop the other, and a very stable combination to result from 
their union. And such is borate of soda when fully testudinated on 
the body with aqHO, and existing in triatoms. 

1. atom acid — 680^-35-8 — 36* 
1. — sodar— 320=16-8 — 164 S Borax* 
20. — HO— 900=47-3— 47' 



;-5 ) 

)-4^ 
^l) 



Sp. gr. 1620)3 X 1900(-^2 = 1.76. Expt. 1.7—1.8. 

CHLORINB. 

The polar bodies on the atom of sodium in sea salt, must at first be 
heteropolar, and isamorphous with CO or rather ZrO. But, as 
the pole of Na to which they are attached is not convex but concave. 
It is to be inferred that by the time that the central icosatom has 
effloresced into Na, the polar bodies shall have symmetrized them- 
selves, and have become homopolar ; the atom in the pole isamor- 
phous with C, but double the weight, (and which has been met with 
already, and conjectured to be Zr), having opened up into two atoms 
of C, one on each pole of a baric oxygen (which we may represent 
by broad-faced 0). CI thus becomes COC, w = 30 + 120 + 30 -^ 1 8Q, 
analagous to COC (see fig., page 34) but little known to the chemist, 
because it cannot be insulated or raised into the aeriform state, as, 
however, CI may. When developed fully into the abaric state with- 
out change of type, CI = 3(B0) ue, a triatom of boracic acid 
= BO^ auct : As an anticipation of which, the chloride of boron 

20 -\- 180 
may be = 3 (BCl) occupying two volumes. Sp. gr. 3 ( — zj-r — ) -^ 2 = 

4.15. Expt. 4.035. Or it may be the dodecatom (CI being substi- 
tuted for O), and occupying 8 volumes. 

162. Hydrochloric Acid. — And here, as we have had COCH the 
acetic element, so may we expect COCH the hydrochloric element. 
It is not the acetic element, however, that is the equivalent of the 
Jiydrochloric. On this point a very interesting fact presents itself. 
Thus COC = 30 + 120 + 30. And if the central baric O become 
abaric after the same type, it must give HOCOH = 5 + 40 + 30 
+ 40 + 5 = 1 20. To this, then, add the baric C expanded after the 
Bame type, and we obtain HCOCOCH, that is, the lactic element 

* Aceordingf to this view the boric element is a form isamorphous with carbon, 
bosomed in one of oxygen, and half its weight; O = GC.G6 per cont. in boracic. acid 
when it is (BoO)'«. But O (BoO)'«0 must be expected, raising O to 70.(i per cent. 
The intimate relation of this species to Si also appears. 
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(lactide), thus explaiDing so far the curious play of hydrochloric and 
of lactic acid in the stomach. But to return to muriatic acid. In 
coosequeuce of its greater mass of non-metallic matter, this add will 
demand more water to neutralize it, and it wiU hold a particle of AQ 
together with more force. As we had in regions of vegetable transfor- 
mation HOCOCHo^AQo^HCOCOHrra particle of water with acetk 
poles, so here, as a much more powerful agent in regions of animal 
transformation, such as the stomach, we may expect HOCOGH aq 
AQ aq HCOCOH = a particle of water with hydrochloric poke 
= 2(C1H + 20IIO). By the concentration of the chemist, however, 
without destrojing the form, the hydrochloric elements may be trans- 
ferred from the poles of the particle of AQ to the meridians, in which 
case there may be, though at the utmost, six atoms of CIH, giving 
for this acid the ratio of CIH + 6H0. After that, there may he an 
atom of CIH on each alternate meridian, giving the ratio of CIH + 
12H0. The specific form is, however, COCHoyHCOC ; and this, 
when carrying HO on the poles, may again occupy the poles of a 
particle of AQ, restoring the most symmetrical type. But, in this 
case, each acid element may be on the poles of a particle of AQ again, 
giving 64aq = 4(CIH-f 16H0), and allowing two aqueous volumes 

1 lie (4X186) + ( 4X720) . ^ , ,, 
to 80 large a molecule. Sp. gr. iq^ -r- 2 = I'll. 

Expt. 1-10. 

1 63. Sal Am7noniac."^The proper body for quenching or neutralizing 
CIH, however, is not aq but am ; and this, accordingly, is what we 
meet with in nature. 

164. Bromine, — But, though by efflorescence the polar body on the 
atom of sea salt may have partitioned its own polar element, so that 
instead of baric boron, or zirconium, it becomes 2C, yet its original 
form is heteropolar = BoO (similar to CO, carbonic oxide). Con- 
sidering at once its agreement and its difference from C then, this 
body will tend to unite with C, and we may expect BoO,C,OoB, that 
is, the cell between two atoms of chlorine (which is just a mould for 
an atom of carbon), filled by an atom of carbon, giving a new species 
nearly allied to chlorine, w = 180 + 30 + 180 = 390 (= 78, when H 
= 1, and 975 when = 100), and therefore agreeing with bromine. 

165. Iodine. — To construct the most perfect molecule of carbon and 
chlorine, however, the central body must not be a single atom of 
carbon, but a group of ten C, which, together with its baric poles, 
must constitute a very fine species, to be expected very generally 
where decomposing sea salt and vegetable matter meet in circum- 
stances favourable for the reconstruction of new molecules of a non- 
metallic character, CI (Cy^Cl, w = (180 + 300 + 180) = 660. The 
extreme polar bodies may oflen, however, be atoms of C merely, and 
not the baric isamorph, in which case w =600, mean 630 (=126, 
when H = 1, and 1575 when = 100), and therefore agreeing with 
iodine. (Mulders humic element is of the same type as iodine.) 

166. Fluorine, — But all these species imply as their main bond of 
union, a baric species isamorphous with oxygen, viz., O, w = 120. 



FLUORINE. 87 

This baric oxygen, however, since abaric O is only insulable in 
coupled molecules (oxygen gas), and that in vessels of already 
oxydated material, we are not to expect to be insoluble, except in 
vessels whose walls are already testudinated vnith it, so that they may 
repel a form which is so powerful, and which in all other circumstances 
must be parasitic in the highest degree. Nor does it appear that it 
will be easily presentable to other bodies in single or even in coupled 
molecules at all. Thus we have found, generally, that a single atom 
of an abaric molecule, as for instance, an atom of (S& is the natural 
equivalent of two atoms of O, one on each pole of the central body, 
thus giving 0(SaO. In the case of so powerful a body as O, we are 
to expect to find more of the same base as its natural equivalent, ai 
for instance, not OCaO, but OCaOCaO =* Ca*0' ( = CaFl auct:) 
Let us take a dodecatom of this sesquicombination, having its poles 
marked by the attachment of an atom on each, of tlie ordinary abario 
type, viz. FCaF, and we obtain, using F for O, 

FCaF (FCaFCaF)" FCaF 

Qr. ^ 120 + 200 + 120(12 X 760)120 + 200 + 120 . ^ ^.^^ 
Sp. gr. :^^ ^2 = 3-08. 

Expt. 3-02 -3-18. 

and 3F 360 47-37 

2Ca ... 400 52-63 

In the molecular state. 

40F 4800 ......... 48-53 

26Ca .. 5200 51-47 



10000 



See the best analyses of 
fluor spar. 



In obtaining Fl, according to this view, from fluor, when replacing 
it by the sulphate, it will always be obtained in triatoms, w = 3 x 120 ; 
whence we may expect the authorized equivalent of Fl to be one-half 

of — = 90( = 18, when H = 1), which is as near the mark as need 

be cared for. 

SULPHATE, CABBONATE. 

167. The great interest of Fl lies in its becoming abaric by efflor- 
escence into O', S^ CS HOCOH(= CQ* + 2H), etc., whence, in the 
proper region as to heat and pressure, and the proper age of the world, 
instead of fluorides, we shall have sulphates and carbonates. 

MAGNESIUM. 

168. Of the various possible efflorescences of a metallic nature of 

which Fl is capable, a cellular species emulous of sodium, but only 

half the weight presents itself (2F1 being required to give Na). Of 

this species, which holds in nature the position of Mg, the weight 

120 
when referred to one atom of O is -r- = 60 = 12H ; and, therefore. 
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Agreeiiig in eqniyalent with magnedom, whose oxide torvshsoi coane 
OMgO like the others. 

169. Thus, sai^posing an atom of Na exposed to violence^ while it 
did its best to maintain its spheridtj, ceUolarityy and metallic 
character, we should have at saocessiYe epochs of d^sneradon, first, 
Na, then by the loss of 10 metallogens giving — 

Ca, 20 others giving — 

Mg, 1 others giving — 

Ph, 10 others giving-^ 

K, which is the smallest of the pentagonal type. 
But Ph is subject to transformation into HSiH (p. 62), and K into 
HCH (p. 41), as also by inversion into O, which also ^ves S (p. 77) ; 
and, consequently, Fe (153), while K enclosing C, gives Al. And 
thus, by the successive partitionment of atoms of sodium in the abyss, 
we may have in the course of the ages, lime, magnesia, silica, alumina, 
potass, iron, carbonate, sulphate, quartz, felspar, water, etc 

Nor can sodium be dispensed with for the construction of the ani- 
mal organization ; to a few notes on which let us hasten. 



CHAPTER XVIL 

ORGANICS. 

170. Saccharine Saps. — ^As AQ rises above the temperature of 
max. density, it becomes more and more oblate till it breaks into 
steam (95). But when oblate, the law of sphericity (45) proclaims 
it to be in want of more matter on the poles, and cisdls for more. 
Now this demand atoms of aq themselves can supply, and at suc- 
cessively rising temperatures, we shall have 

AQ at say temp. = 40° Fahrt. 
oqAQaq „ „ =40° + 

OHo^AQa^HO „ „ =40° + + 
Directing our attention to the last, it is truly a basic molecule of 
immense power, w = 1800. It maybe regarded as a metallic oxide, 
and given access to carbonic acid, as, for instance, in the ambient air, 
water, or soil, we may expect -the following series of changes : — 

20C0 + OHa^AQa^HO 
= OCO,OHa^AQa^HO,OCO 
= 0C,0,Ha^AQa9H,0,C0 
OCHa^AQa^HCO + 20 
that is, the particle of basic water attaches an atom of carbonic acid 
to each pole. But when this has been done, two atoms of O come 
together, while by their presence an atom of G on each pole is kept' 
separate from an atom of H, and the regeneration of CH (the 
original datum of nature) is thus prevented, and the first law of being 
resisted. It is, therefore, to be expected, that in the proper condition 
of existence, the two superaumerary atoms of O will go off as O into 
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the stmogphere in exchange for the two atoms of OCO (carb. add), 
absorbed, thus leaving on each pole of the pardcle of water an 
atom of HCO, giving a syrop of aboat 8 per cent, of Baccharine 
matter, which, being reduced to the molecnl&r state, will give 
-sugar, of which there may obvioiulj be many species, and even two 
genera both of the dodecatomio type, as also two of the icosatomic type, 
the poles specifically modified in the different species. (See figs. p. 67). 

171. Oelatmotie Scgia. — But, where we have particles of water carry- 
log OCH (p. 67) on their poles, we are also to expect particles carrying 
the more easily constmcted converse form COH (p. 67). Now diesa 
are complementary (or positive and negative) to each other, and when 
they meet they will conjugate and give 

OCHajAtiajHCO.COHayAQa^HOC, 
that is, a molecule composed of two particles of saccharine sap rivetted 
together by HCOCOH, which, along with the saccharine matter, 
appears to be the pectic radical (see foot-note, page 68). 

172. Cdlviose-producing Sapi. — Under the operation of the law of 
sphericity, however, such a combination must tend to shorten its 
axis and provide itself with a greater mass in the centre. And this 
it may do by aggregating the saccharine elements on the poles, into 
a molecule to form the central part. We thus obtain the very solid 
combination AQajHO.C \-pr) C,OH<iyAQ. Such a body, however, 
cannot but be greedy of carboaic acid as we have seen AQ to be 
already. Here, however, carb. acid cannot occupy the poles as it did 
before. The two particles of AQ will, indeed, attract it, but now they 
must dispose of it around the equator of each of those atoms of aq by 
which the terminal particles of AQ are united to the central molecule 
of sugar. Now, the smallest number of atoms of OCO compatible 
with symmetry on the equator of 09 b 3, which number the hex- 
i^onal form of AQ must also tend to construct. But, these atoms of 
OCO in the proper conditions of existence will open, and the oxygen in 
each becoming aeriform, and going into the atmosphere, to replace 
the carbonic add absorbed, there will result the beautiful structure 

AQ-HOC (^)'"C0H- AQ = 4500 = lOOoy.' 

t From Uie combinaUon at wMch <r« Ifata immediRtelj arrive in 

(1 thli Held, It irlll at aact be seen that to attempt to represent 
molecnies even by tlieir leading lines of force, would involve great 

Q labour and eipenae. Let us, therefore, adopt, in what remaina, 
eectlonal dlagrama and that of the four great orgauic elementa, 

(■ onlj, poatponing others. Thus, a lozenge luaj' represent a section 
or profile of H. The same form biaected, and the two BummiU 
qnilfd in the centre, may represent a aeotion of O. The loienge 

" with a line drawn through it as a looKer diagonal, may represent 
A section or profile oF C ; and two roieDges united by an edge 
wliicli 1b not drawn, while the shorter diagonals are drawn, may 
represent N, showing its hetero polarity and the necessity of 

aq conpliag into J? in order tu symmetry. Three lozenges with 
their axes parallel, as represented, may stand for aq, and a 
couple on the same axis for an. With these sectlonBl diagram^ 
it is wonderful to what au extent organic molecnle* may oe i«. 
presented. 





^ 



uiK ^- HO. «« 

■-.mfiin-j--'rt«i OH —HO. ; 

I AMnmm^ ic B I&* ■ 



'rtl'Hft = '^ — lti'r 

1, Car.* V.jar, ... ^I*) ... 1^ — l^Jif 

i. *>i.ri>-«*; „. v/> ... i'> ... &.S- c 

t. Viutif, ... Zip, ... 72 ... 7i.IJ 

1 72. S'/xr'A _Wt *r. cr.t [trades of AQ oa Uw p(4c> of ik gn^ 



-t^Uukjce. one on e»cfa poki of ■ 
if fagar aj a nticleos. If it ii 
zain tlie moiecolar Hate it wiD be mtgtij 
rest^dinated extentaUy bj O (bekngiBg 
u> OH^ and thnvby protected &na 
TMiiacaasis. Bat if it exirt in ain|^ 
•tlements it will aoon canj HO on taA 
pole, a* in the aecompanjing di^na. 
lu •UGcemre fonnnbe will tbenftcs b« 

|C"H"0") "" 

I f;i.|Ii.Q,. giving C = 
J"H"0"j 

According to tbb view, 
Uite of cellulose and eagar, tin laMv 
kc[ft up by the former from aolatiai aod 
tlic action of the atmosphue, fiv fatuiM 
nm. Wlinti lliti (wIIuIiimi in called into requiri^on (germination, etc), 
tlin MiUKr will lH!>!(flriti nfikcd, etc. And it might be shown tlut, hj 
«ii«li n t(i>il'^i!iili', lliH [MiMilhlQ niodificalionii of sUrcb could be ezpluned. 
Aj> Ki !!■ i<i|<ilviiliilil (liiiiriK one-third higher than thitt commoDly taken), 
IL (itvp)! I'liO" liiii<l4iHil of I'h(J* for its Icail oxide combination, which 
will lin Hiltiilllnd In Im twitlor iinil more u«uul. 

171. The Kkvii-filnvn m- Aerial Cell or Spore-balloon. — ^The beautifid 

iiiipiililiiittiiiii III' whiiili U the radical is Bucb, that elements of thto 

■"1 
kliiili wlmii ihoy iiiiiiil, iiiuNt unito hy their equators, and that in the 
llrat liiNtHiK'.n In iiiIh i>i' ihruu, giving ii group of which a diagram on 




(46.2) than 
= Ui-Sy HO . 
(i2.9) oq. 







OB6ANICS. 91 

the plane of the eqnator ia here represented. CelluIoBe uot being ti 
_^^^^^^^^ chemical, the Laboratory pwo— er no 

meanaordeterminiDgthenuinberof BtomB 
of C which enter into the compositioii 
I element. The choice of C" Is 
I {uite arbitrary and very unhappy. The 
;eniiiB of C. Schmidt, however, has 
leduced C' in a way which is equally 
I ngenious and legitJmate (see his view* 
if Chitin). 

Such trinal groups are curved, and, 
vhea they meet, they are eminently 
Buitable for uniting into cells composed 
of at least twenty such, and which 
may be much larger, as, for instance, 
coosis^ng of tfairty-six or thirty^eight. Kow, a cell composed of such, 
when each of the atoms of aq has received one of HO in its pole, will 
be secure from oxygenating agents generally, and very permanent in 
nature, if excessive heat be not applied. Considering, however, that, 
except the carbon, such a cell consists entirely of elements which 
tend to the aeriform state, it seems probable that, when developed 
completely, and when free, it will mount into the air. Being testu- 
dinated by oxygen, however, it will be very parasitic (89), and lend to 
ftttach itself to carbonaceous bodies generally, as, for instance, to 
sporules, etc. Thus, such cells will effect the diffusion of spores, and 
explain the recent discoveries of telescopes, etc^ 
the development of fdngi, etc., wherever there is 
a pabulum. 

175. Phyto-eeUvlMe. — As soon as an additional 
atom of C is supplied to an element of aerial 
cellulose, so that instead of OU— HO it is 



( OH?!ho )j = C" H» o». 




COH — ^HO, these two will unite as we have 
aq 
already so often seen in reference to inorganics. 

Wethusobtain OH— HOCOH^HO= C'H*0«, 

aq aq 

I which wemayexpecttobeboth fixed and palpable, 

and the most vernal or least carbonaceous state of 

h5?hocoh— HO cellulose. It is also very fit for the construction 

"^ nvo.nt'"' "^ i^\b, which, compared with the aerial sort, will 

~ ' have double walla and be strong. 

pa r» (C' 210 43-75 AZ-i^Xi-i.) C^^Iok 
0H-H0C0H^H0= -Jh* 30 e-25 

H "1 (C 240 50-00 50.3 

When fully charged with C, it can receive one atom more in each pole, 

riusing this element to C° = 540 percent, as found in oak, beech, i 



43-6 43-4) C 
6-1 60 V- „ 
50.3 50-6) p 
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17«. The Defttnenoimt of CUblMi—Tke ample ^^^ i ^ m* n&al 
I ^ = C H (C = ««-« p« cnLX wl» 

I sll ita elemmb ai« ilniiig en A* nat 
I axig, giTM COCHC, ■ nfied trf" sMd 
importaDce, mppeuing in maaj ialHHl- 
I ing mbBtsDCM, mcb as bipparie wtii, 
I and tumic sod, if wa are to g» kj Al 
1 old and long-af^iroTed btmnfe fir ttl 
] lalter, which aJao ezplaina beat hi i^ 

lations to gallic add. 

there is added an atom at HO in ooa 

I pole (C = 50 per cent), gtrea ior OH- 

1 when diiposed on one axis HCOCOCH 

I (lactide), which is the polar aleoMiit in 

I lactic acid, a chemical whoaa fimctiaai 

! prored ever; daj to be mora aad 

I more important, b^g in tbe ■wmMil 

I economy what acetic acid ia in tfaa vcg^ 

I table, Iwd neighbonrs both oftbem, iad 

* such as degenerating oi^anie fhlwiMWH 

are ever apt to fall into. 

The next stage, when there is added an atom of HO ia Iba 

other pote, ao as to mako tba 

I combination symmetiical (and 

I C=40 per cent), gina s aao- 

I charine triatom (HCO)*; and, 

1 therefore, cell-elementa of this 

I structare, when forced into tita 

I axial fonn, will give Mgpr, 

I four IriHtoms or a tetratora of 

J triatoms giving the dodecalom 

C"H"0", the moat " 

suKai 

The next stage is when one o 

I by an atom of C, giving COH— HO •■ 

C* H* 0» : that is (C - 47-1 per cent,) 

And here we have an element of anhjr- 

3 acetic acid, which is, however, of 

I course, a difficultly producible sub- 
stance ; because the original product of 
nature being HUG, we are usually to 
expect HO on one pole, more than the 
above formula gives, and therefore 
COCHaqHCOC,OH =z C* H» 0» + HO 
as usually found in the laboratory. 





. When both poles are supplied with an atom of C (C = 52-7 per 
cent.), we obtain a species of great stability, which ma^ be expected 
to play an important part in natnre. In the 
e of maturition, however, it moat gain 
H and lose O, giving first COH— HOC = 
C'H'OS after that HCOH-HOCH = 




molecules, we must fix 



C H» 0*, and ultimately HCH-HCH = 
C H' 0. These, and their multiples, 
therefore, such as C" H'" 0', are to be ex- 
pected in tbe laboratory. In nature, how- 
ever, for the purpose of conBtructiog la^e 
□ some heteropolar, and therefore active statSi 
SB for instance, that represented, viz., C H^ O.* 

When reduction has tpken place to thq 

utmost, but without loss of H, we obtun the 

ratio of C H*, eminently polymorphous 

(the nonoxygenated essential oils), while, 

, by the loss of 2H the type is restored ; with 

■' ' I difiermce, however, that the body is 

V H merely, instead of HaqH. A couple 

forming a symmetrical combination, may 

distil over = C" H^ and a tetratom = C H% 

if it may give solids, etc. 

But there is no end to possible hvdro- 

NaphalLnic. ^^^^^ *~ 

US only remark, further, that the element of aerial phyto-cellu- 

lose (fig. 1 pa^ 91), must often he 

I subject to the loss of its atoms of O 

on the poles. As for instance, in thft 

state COH -HO = C* H» 0* (see the 
fig. opposite marked "Acetic"), the 
CO on one pole must often unite with 
the atom of on the other, giving 
OCO = CO', which will go off in the 
aerifonnstate, leaving H—H = C H* O 
(the formula of acetone), polymorph- 
ous, when its constituents are disposed 
on the same axis, and presenting, 





■ Theae elemeots, wheii Ihe; form Into molecDlet ronnd tbe H pole, mnit giva 
ieosktoma, to which, adding anlmsliied or immoniaco-Baccharlne poles, anch as 
OCHNHNBCO = C>BlKO>, or without as in Bippuric acid, irs obtain 
Schrecken formula for cholic and bfocboltc acids, thus : — 

OCHNHNHC0(C'H'0)»0CHNBNBCO = a(C"H'»NO«'). 
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wh«n taken in snccearicn, parts of th« moat iniportMit vagetaUa 

organic retidaaiy elements. 

177. Hiipertrophi of CttbUom. — ^The central bod; in the etement of 
I phjto.«eIlii)oM conoeJTed and flgamd (page 91) 
I is nothing more fixed tlian aa atom of kmA. add. 
I In certain conditions of irriitminn. doiAi' 
I will go o^ and ita place be taken bj m 

I of ag, giving OH— HaqH— HO, wbieh alM 
I may be generated at once, =0*37 0* (nawaet 
'te). Bat DOW the equator haTingnxr^oni 
on, and, therefore, being fit £»' the accom- 
modation of all the carbon present, we ratty ex- 
I pect the central body to become — . And, add- 
ing tae cuuHUuiuy recnrmg and mature combination CH to each 
I pole, we obtain HCOHaqH— HaqHOCH = 

I C' H* 0*, obviously consistii^ of C* H' O* -(- 2aq, 

I and such, that it may supply many of the diemi- 

I cala of the laboratory. But in the wlu^ of thia 

I region of nature, the symmetrical forma wbidi 

re possible (o every formula, are so variona, that 

I requires special study and long argument to 

identify molecular theoretical conBtmcUons, with 

the various substances met with in the actual 

world. Yet there is sot a more pleasing inquiry 

under our theory, than that into the viscous and 

I Butyric fermentations, the former attaching to 

I the vegetable, the latter to the animal, economy, 

I as do those substances generally, into whose for- 

I mula C* enters, which, strange to say, has exdted 

' but little the attentioD <^ chemists. 

The radical part of this type now is OH— HO = C* H' 0», and 

= C H^ O, which play a very important part in nature and 

n medicince, and which, in the vari- 

us metamOTphoeea they are capebla 

I of^ may well cause all the bewUder- 

I ment the chemist finds in the re- 

B of phenyls, quinone, benzoyle, 

I salicyle, etc. Viewed as coupled, 

I in which case its form suits the law 

[ of sphericity, we obtain &om the 

latter C" H' 0*, and by adding 

„ ,„ — _,„- — of C to each pole, C" 

" " "* H<0'. 

But both are capable of dodecaloms, which must be eminently 
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stable when the bod; is, as it may he, (C)"'0, which, with regc 




o CO = CO' 



|ioO = Ci»Hi>0> 



to its equatorial region, may carry either 5H or lOH npon it, and 
thus supply radicals for a host of natural and chemical products, as 
t&e poles are varied. 

Benzoics. — ^It is to be remembered, however, that the first isometri- 

cal combinations of H—H is the tetratom =Ch^ hV=C" H" O*; 

aq \ aq / 

and this also may at once give a fine dodecatom, of which we may 
be almost sure when the element is heteropolar through the addition 
of another atom of C to each of the four elements, giving C'^ H" 0* 
= 2(C^* H" 0'). Supposing it to exist thus, it would immediately 
demand 20 from the air, and we might have the poles consolidated, 
and each carrying an atom of HO = 2(C" H* 0= + HO). 

178. Tannica. — Hipjmria, — Add an atom of CO to each of the ten 
elements of the body, so that each of these elements shall carry COCH 
(Humic, Fyrogallic), instead of CH merely, and modifying the poles 
according to the regions and conditions of genesis, we obtain with 
(CO)»forthepolaraddition(CO)«0 (^)"'0(C0)» = 2(0'" H' 0») ; 
(Tannic acid), and with (CH)* as the polar addition (N replacing O 
in the lino of the axis), wo obtain {CUf N (^)"n(CH)' = 
2(C"H'N0') (Hippuric add). Stripping off from the former COCH 
from the body, and adjusting simultaneously the poles, there remains 
HO,COC,0 (C)"'0,COC,OH = 2(C'H0') (Gallic acid). 

179. Caproies, ele. — The radical O (^^"'O supplies, according to 
the structure of the poles, the ultimate form of a great variety of 
nearly-related species : thus, with 



/hjdrogen, B 

oxygen, O 

{cait>.acid, OCO 

'olen ■accharine, COH 

I lactic, ...HCOCOCH 
t •cetonjc, H—H 



"(DS 



Pala. 

H C"Hi"(y 

O C'E'^O' 

OCO C" H'° 0' = SfC H* 0") 

HOC C"H"0* Caproic. 

HCOCOCH C" H" O' = 2(C' H' O') 
H^H C"H"0' 



96 OBGAKica. 

180. Capria, etc. — But as hnh) m the mlonu of H unonnt to twtatj 
n the molecule, the ^rpe will cfaaoga n » 
o give the H centnd, which, with O f6in, 

give. 0(^)»0 = C» H* O. And tlm, 

. by the morphological reUtioiie of th« team 

of the pentagODsl seriee, over iMiIwiinitiiig 

' lowarda dodecatomic molecnleB, and thon of 

the trigonal eeriea ever cnlmiiiating tomiA 

icoBalomic moleeulee, ■ bmntifB] pisj ii 

kept up in natare, and sobstancea are pnn 

duced in conple., or rather we m^^ 

= C" Hx perhaps, to saj in pain, which are' beaati- 

~ fully analogous, and j«t not to be identifiaiL 

181. Palmitici, Cetyiict, etc. — Then, bj the union of one of dia 
dodecatomic with one of the icosatomic type, the polee rarioiU) as ftr 
instance Baccharine, we obtain soch a formula as 

HCO (f )'*'0 (ly'oCH = C" HM O* 

182. SUariet, Margarica, etc. — Alier this, we may have boQi llie 




(i)"' 



the radical numbers C" H^, and C<" H*" to be added to aceoiding 
to the polee, which, moreover, most also give oxygen. 

183. Laurks, etc. — The series of dodecatoms may also begin with 
(CH)*, instead of merely CH as the element, giving doable cnls, as 
for instance, with aldehydic poles, 

HCOCHO (l^y^oHCOCH = CW H»* 0*. 

184. Oleics, etc, — Similarly the element of the dodecatom may be 
(CH)', giving triple oib j as for Instance, with lactic poles, 

HCOCOCH CH IHCOCOCH = C" H" O*. 

\cal 

And thus (though not, perhaps, by bnilding on these very consbn^ 
tions which are done chiefly for illuetration), the whole series of 
well known fatty substances may be developed and accounted for, and 
ultimating those of a higher order, such as 

185. Cerehricg, OUophospkonca, etc. — The fatty part of which leads 
to the conception of a margaric body, with a tristom of carb. add as 
the polar body : thus, 

/CH\» 

(ocow ch (oco)" 

(oh/ 

agrees perfectly with the percentages in Fremy's analysis of cerebrio 
acid, the H unaccounted for being combined with N and Ph. 
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■ 185. the Culmination of Phyto-cellulou into Zoo-ceUuloie. — The most 
nulimenlary state of phyto-cellulose we have found to hi OH— (see 
fig. 2, p. 92], the first appearance of vegetation in vernal saps. Now, 
thougli its simplest movement ia to complete 
its form, by drawing into its defective pole 
an atom of HO, so as to give to nature 
OH— HO (see fig. 1, p. 90), U., an element 
of aerial-cellulose, jet it is to be expected 
that these bodies, when in the rudimentary 
state, will conjugate by their aqueous re- 
gions, so as to give OH HO. But tbis 

according toourviews(97),willuItimatelj'be 

OH HO, while we shall also have the 

same beautiful structure from am itself and 
at once, so lar as am was introduced into the 
vegetable structure from without. We thus 
obtain an element of cells of a higher order, 
the axis being am instead of aq. Under analyris, it must give 




?. ... 180 ... 60-7 ... 60-73 ^ ^,. a, „^,„ „ i,,^^ 
'"o t aod tboM Ditrogenoui produaU of 
~ ' orgauisatioD generalJ j m whiob, IT 
ia a maiininm iu reference to C. 
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But under the successive redactions to C and the process of maturi- 
tion, both the poles will be filled with atoms of C ; and on one at least, 
there must be an atom of HO, by which this organic element may 
be united to a particle of AQ, which is the accompaniment of blU 
"' -HOC,OH = C'H'NO*. 

Mulder. 
C ... 240 ... 52-2 ... 52-7 "^ Bee the aaalyaes of flhrlne. Mo, 
Tl* qn R-'K C-q F ^B fbrmala here giTen baa been 

a ... li) ... 15-2 ... l0'4 I „ tiie conipoeition of the alement 
0* ... 120 ... 26'1 ... I ofthomuseleBOfinaeota. 



The accompanying water in the organism must be to tho organic 
matter as AQaq (= 1665) : 460 := 78*4 : 21-6, which is exactly the 
quantity of water found in fiesh, etc. 

186. The Dimorphiim (implying the contractility) of tht TiiSM 
EltmaU. — By reference to p. 56, it will be seen that the axial part of 




I! 
ao«c cvMrWT- ^ I » V-v i V/ ih 
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MsMrdbig to ibe tuofoaaa of ■■'■—"■, dMnrt^ M 
kXM, iwMniiB», Ifn^iLcrnDg or ihuilmiiifc aeeafdHE 
M it mttu imder tbe pantapMal or Ae koxiBMal 
t/pc Kif iHnKt ar«. In Utii waj, » fibre or liwiii , wUcfc iteU hs viM^f 
*>tcnur« kod ooalnoik, insj be eanlj cotKcmd. 
Wl, TU iMgt^eratuM of Tunt. — Bfrt to mkIi 

I mart be s limit. After m eatain ■ 
been done, the appantiu e 
Kveiy cofiaeioiuaeM of efibn in man, and tmtj e 
ill tbe lower animal*, indicates the deatroctian of lbs 



urganic equilibrium on (lie ride of Me. Tbe tandiMtr 
1 lawi wm 



tuwiU'd« tbe ■pberical (which is the phjrical law), ^ 

r-balanced b; the thrust tomirds tbe Bnrr 
(which is tbe vital law). Ultimatelj, tberefbra, tha 
organic autumnal form will be transformed, so that aD 
the aUitns of C shall be strung in a linear series, on the 
nnme axis, as in tbe diagram on the mai^in. Bat this 

<i done, a return to the organic t;pe, whether of tbe 
Itoiitngonal or hexagonal series of forms, is no longer 
lirotinble. 

Ilonce a necessity for disposing of this exhausted 
maltar elsewhere, So long, indeed, as between the 
two olemeuls of N there is an atom of H only, we 
may itlll hope for the reproduction of Am and its 
ftirtliflr use in the animal ; but when an atom of C 
K«1m between them, further use cannot be expected. 

I «H. Ifreit mttl Uric Add. — Among the many struo- 
liiriis whloh the exhausted muscle element must give 
by lea Niiliilloii and degeneration, one presents itself as 

Iinoilliitrly stable and rosiduarjr, and such that we majr 
iH)k I'or It ulwnys. Wlioro there is so much C, we 
PMiiiKtl iluubt liiit that looiier or later an atom of C will get between 
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the two Rtoma of N, and fill their cell, which is exactl; a mould 
for an atom of Cj and thus, just as a grand residuary species in 
inorganic nature, we have found OCO, so here we shall find NCN, 
though usually in union with H, giving NCNH (the melamine 
element), and analogous to COCH (the humic element), the weight 
of both the same, viz., the remarkable number 100 + 6. As then 
we found water low in the circle of life, when higher forms were 
degenerating, carrying an atom of HCOC on its pole (acetic), so here 
we may espect it l« carry an atom of HNCN. The entire form will 
be NCNHo^AQasHNCN. This, when the particle of AQ is de- 
tached, will give 2(NCNHa9), which will make a Btep towards homo- 
{Mlarity, by becoming 2(H0,NCNH) which are together capable of 
constructing the fine form ONCN^VcNO = C*H«N'0', (formula 
of Urea.) 

But, in a region where C abounds to such an extent, and especially 
I where, previous to ultimate trans- 
I formation, G exists in union with H, 
I according to the normal equatorial 
I mode, viz., jj-, we miay expect that 
I this combination will often be found 




I as the equatorial body, instead of =-, 
I thatis,H*willoflen be replaced byC*, 
giving C'HN'O" (uric acid, Bensch), 
I a much more staUe form ; , and. 
I which nature gives both with an 
Urea. urio Add, aqueous and an ammonia center, viz., 

OH^HO and OHamHO, as also ONaO, etc. All which will be 

Of 

found on trial to agree with the chemical fbrmulse of the Bobstancea, 
the detail and accuracy of which, as determined in the laboratory, 
are, considering the darkness, wonderful. 

190- Hijqiurus or Zoo-tannic, and Bemoic Acids, etc. — On inspecting 
the element of exhausted tissue, it shows itself to bo composed of 
2(C0CHC) (see lig. 1, p. 92), cari7ing an atom of HO on one pole, 
and with the beautiful combination HCNHNCH in the centre. 
Supposing it to break up into these parts, and these to be recon- 
stnicted into a molecule of the order proper to them, we obtain a 
body composed of C(COCHC)'°C, with the nitrogenous part on the 
poles, HCNHNCH,c(^)"'C,HCNHNCH = 2(C"H«N0») = 
Hippuricacid. There remain the elements of urea and carburetted 
hydrogen gas. 

But such a form is very delicate, nor are its poles stable. They 
may be expected to go off, and (in nature) to resolve themselves into 
nrea j and, with the assistance of CO going off from the body, into 
laCdc add ; while the place of the nitrogenous polar matter will be 
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occupied bj the remaining CO, giving the benzoic in pli^ce of the 
hippuric acid. In the laboratory, instead of urea and lactic acid, 
two atoms of glycocoU (OCOCHamHCOCO) may be expected.. The 
hippuric acid will doubtless detain an atom of aq on each pole. We 
may thus obtain from it 

f C2 H* N20« Urea. 

C»«H»8N«0" = \ C^^H^o 08 Benzoic acid. 

( C« H* O* + aq Lactic acid. 

C86H18N2012 Hippuric acid. 

Supposing, then, that no oxygen or other agent but water were 
supplied to the exhausted tissue, such would be one form of the 
discharge in equivalent substances. 

191. Creatine, Creatinine, Sarcosine, etc. — But the tissue element 
must be subject to many changes, at least on the poles, while yet in 
the vernal or unused state. Its poles must be subject to manifold 
changes. And thus we shall have two classes of chemicals appearing, 

the one consistmg of OH HO (see fig. p. 97)," with its Jiewly 

ftlU 

acquired poles, the other of the matter rejected from the poles. Thus 
the most stable and ultimate combinations in zoo-chemistry we have 
seen to be NCNH (its dodecatom = 2(C*H^* = melamine), which, 
in nature, however, carries HO on the pole, giving HO,NCNH = 
^(C*H*N'0* = urea). Now, with thescj as also with merely HO as 
poles, and the same body, we may have from unchanged tissue 

Pole. Body. Pole. 

HNCN,0H1 psrs (HO,NCNH ... C»H«N«0* Creatine. 
HNCN, VOH^^-^HO -l NCNH ... C^H^N^O^ Creatinine. 
OHy ^"^ (HO ... C«H7N0* Sarcosine. 

192. Sugar, Lactic Add, Oxalic Add, etc. — ^The poles of the normal 
element of muscle are HCO and HOCO and OCO. Supposing them 
to be simply broken ofif, and then to aggregate into the molecular 
state, the first must give sugar, the first and second lactic acid, and the 
second and third oxalic acid. These also, therefore, we may expect 
in the juice of fiesb, urine, and from degeneration of tissue generally. 

193. The Transformation of Tissue, — But it is very unlike the economy 
of nature, that vast quantities of a substance, after serving a single 
purpose, should be of no further use, and be fit only for rejection from 
the system. Necessity, indeed, knows no law, and if the various 
molecular products that can result from the transformation of the 
tissue-element are all of an aqueous type, or soluble in water, so that 
their elimination, along with the water, which is ever leaving the 
system, is inevitable, then further inquiry is needless. It is well 
known, however, that besides the aqueous and soluble, there is 
also the oily or fatty, which is secure from solution in water. Let 
us then keep this in mind, as also the fact of respiration, which is con* 
stantly supplying oxygen to the exhausted tissue, and see what pro- 
ducts we obtain from the tissue element under this point of view. 
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194. CerebrkSy OUophasphorics, etc. — As the most perfect molecule, 
proper to this view, let us suppose the tissue-elements to form into 
fk molecule round one of their H poles, giving an icosatom, and 
this by respiration, let us now testudinate, or encase in O. We 
thus obtain (HOCOCHCHCNHNCHCHCOCO)2o = 20(C»H«NO*) 
- 120(OH) + 40(OCO) -f 20N, that is, we have here abund- 
ADce of matter, for fatty molecules with carb. acid for the poles. 

CH 

Now, if we take 000^2)20000, or (OCO)»(chV«(OCO)», 

CH CH 

or(CH)*<»(OCO)"(CHy^ t.«., carb. add combined with the 

^CH"^ ^CH'^ 

margaric radical, and to these add an atom of the urea element 
HNCNOH, and to a triatom add an atom of Fh, we obtain a com- 
bination which satisfies the conditions of the cerebric acid of the 
chemist, as analysed by Fremy, W = 9050. 

Besides the genesis of such acid there would result only carb. acid 
and nitrogen, both of which could be exhaled. 

According to this view, the action of a muscle ought to tend to 
give volume to it (by the interposition of fatty particles in its tissue), 
as also organization and energy to the nervous stystem, which is re- 
quired in order to the right use of the muscle, provided always that an 
abundant supply of oxygen and of fresh food is supplied to the system. 

195. Chitin, — ^It would form a very expanded and solid element of 
cellulose, which might be expected in Uie animal kingdom where 
existing in the most close relations with the vegetable, if the body of the 
zoo-cellulose element, viz., COHamHOC (= C«H*NO*), instead of 
receiving its C^ + C\ so as to give a simple element of zoo-cellulose, 

should receive (COH — HOC)* (see fig. 1, p. 90), that is, three elements 

"^ 

of phyto-cellulose upon its equator. We should then have a zoo-phy- 

to-cellulose, its elementary formula C^^H^*NO^^, which is exactly C. 

Schmidt's formula for the cellulose forming the crusts of insects, etc., 

as also very nearly his view of its nature. 

196. Bile. — And generally not only from the food, in consequence of 
the indigestibility of cellulose, but from the constructive power of life, 
we should expect a constant supply of the cellulose element in the ani- 
mal system. Let it be reduced to the utmost, t.e., charged with C and 

H instead of 0, and we obtain CH — HCH (fig. 1, p. 93), forming an 

icosatom; to each of which giving the same poles as to hippuric acid, we 

obtain HCNHNCH(CH~HCH)20HCNHNCH = 2(C^m^^l^0^^). 

Omitting the nitrogeneous poles = 2(C*®H*®0^% in both which we see 
material for the biliary bodies, as also a reason why the hepatic 
system should be so partially developed in insects, since, according to 
this view, their dermal system replaces it. 

197. Colorifica. — ^The action of the light of the sun being purely 
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ph^rical, goes on reducing cnrb. acid, and giving more and more C, 

while the current of life con^nnea. Hence, what may be called a 

bTpertrophv of cellulose, giving generalir when it baa bMD completed 

0* . C«C« . , . C* , C3C3 „ ^ 

— and — — , insteao of — and ■ — . But as soon aa we have 

aq am ' aq am 

this state of things, dimorphism attaches to the species, as baa bean 

already shown. A molecule, of which C^* shall be the radical, li 

imminent ; and to this, when duly supported, the beautiful coloon 

of nature seem to be mainly owing. As an example, we may taki a 

■pecies whc" '—■'- -- '-n, though there are many, as ia wdl 




known, whose body is aq only. In its vernal state (1) we have 
COCH HCOC. In its autumnal, stable or laboratory form (2) it ia 

COCH^NCOC. Both give as the elementary formuU CWK'NO* = 
indigo, whose alternate colourlessness and colour are thus explained. 
198. The Conjugation of the EUmenls of Tissue, — As has been shown 
in reference to phyto-cellulose (p. 91), when these forms are in tbe 
course of development, and as soon as a single atom of C has gained 
possession of the pole of some individuals, while all the others have 
O poles, they will couple, and thus we shall have a double form in 
reference to the least carbonized variety ; the coupling being effected 
Inr an atom of in reference to the moat fully carbonized variety. 
To this also it seems right, according to analogy, to give ultimately 
an atom of H to each pole. We then obtain an organic element which 
presents the highest claims to our regard, possessing, as it does, a 
symmetrical balance of parts, and of metallic and non-metallic, which 
seem to place it as an ultimate product in organic synthesis, and also 
one which shall possess all the stability of which such delicately con- 
■traded combinations can be capable. 



In ita most rudimeDtary, 
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» residuary state, it gives 



0H~ 



CIS 



-HOCOH- 
890 .. 



HOCH. 
54-6 



In its most perfect state it gives 

C" ■ ... 480 

H" ... 60 

N" ... 140 

0' ... 200 



199. ASmmbie, etc. — Of the latter moat mature body, the most 
perfect molecule must be an icosatom. And marking its poles in tbe 
current of life, not by H and 0, which are too smal^ but by Fh and 
S*, we obtain the following very interesting result, 

SXHCOH5^HOCOC0H^^H0CHf>S*Ph. 
^ am am ' 






53-5 1 

7'0 
22.g V Albumine.* 



particlea oT basic or orgianle water, 
□g rormnh*, as alsn encased In AQ, & 
particle of irateT to each element, as U the case with all organio elements whilerer. 
On the oijsen scale it is 1"° X 'BOW = ax 32500, Holder haringr ealcalated from 
its combination with the oxide of lead, ttie eqi 
difference of j^r^- It also ngrtet well irith Ilia 
tbe latter being about -^ tighter. It Is, howerer, pleasing to observe bow the conflict. 
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200. The Elementary Symmetry of Zoo-organic Forme. — AU the 
lisBue moleculea noticed in the preceding pages, whose bodies consist 
not of aq but am (see fig, p. 97, etc.), present what may be called a 
thoracic and a pelvic region, each carrying three atoms of carbon, d 
which, when the form acquires maturity by the transformation of the 
axis Am into H'N, one enters the axis; meanwhile H appears, in 
order to form members by which the other two atoms of carbon shall 
be attached to that axis, their angles determining the number 5 as 
that which is normal to the extremities when fully developed and 
matured, while H will determine to the number 3. 

But if framed for life and activity, the axis which, in conseqnenc« 
of the peculiar forma of C and and N, must tend to be a vertebral 
column, must be heteropolar, as for instance, composed of highly 
reduced matter (fatty, cerebral) flowing upwards to one extremity) 
and of unreduced (aqueous) matter flowing towards the other 
extremity. Of this merest notice of the highest step in physics, the 




accompanying diagram may serve as a memorandum. But a diagram 
of an^ atom of bone earth would do. Also see silica, page 63, etc. 



